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PREFACE 


Overview 


This  report  documents  the  actual  Fiscal  Year  FY  1996  expenditures  for  the  operation  and 
maintenance  (O&M)  of  U.S.  Army  Corps  of  Engineers  navigation  projects.  These  costs  were 
developed  using  the  Corps  Navigation  Cost  Recovery  Database  System  (NCRDBS).  The 
NCRDBS  was  established  by  the  Headquarters,  U.S.  Army  Corps  of  Engineers  (HQUSACE)  in 
1981  to  help  evaluate  proposed  navigation  cost  recovery  legislation.  The  NCRDBS  contains 
operation  and  maintenance  expenditures  dating  from  Fiscal  Year  FY  1977  for  commercial 
navigation,  other  and  joint  purposes  for  all  projects  with  navigation  as  an  authorized  purpose. 

The  database  is  organized  into  three  components:  deep  draft  navigation  projects  subject  to 
the  Harbor  Maintenance  Tax  (HMT);  shallow  draft  harbor  projects  subject  to  the  Inland 
Waterway  Fuel  Tax;  and  shallow  draft  projects  not  subject  to  the  fuel  tax.  Navigation  0«&;M 
costs  for  deep  draft  projects  and  shallow  draft  harbors  not  subject  to  the  fuel  tax  are  recovered 
from  the  Harbor  Maintenance  Trust  Fund  (HMTF). 

The  NCRDBS  is  updated  annually  over  a  cycle  of  three  increments:  (1)  “preliminary” 
O&M  cost  estimates  for  the  next  fiscal  year  based  on  the  Corps  initial  budget  submission  to  the 
Office  of  Management  and  Budget  (0MB);  (2)  actual  prior  year  expenditures,  and  (3)  “final” 
estimated  costs  for  the  next  fiscal  year  in  connection  with  the  release  of  the  President’s  budget. 

As  part  of  this  annual  cycle,  the  Corps  Institute  for  Water  Resources  (IWR)  coordinates 
the  aggregation  of  prior  year  O&M  expenditures  with  HQUSACE  and  all  District  and  Division 
Construction-Operations  offices  at  the  beginning  of  each  fiscal  year.  Estimates  of  future  year 
O&M  expenditures  are  initially  developed  based  on  the  Corps  budget  request  to  0MB,  and  are 
finalized  upon  release  of  the  President’s  budget  request. 

IWR  maintains,  updates,  analyzes  and  reports  on  the  NCRDBS  for  HQUSACE,  and 
actively  uses  it  on  a  variety  of  navigation-related  studies.  The  data  is  used  annually  by  both 
0MB  and  Congress  in  the  preparation  of  the  Corps  budget,  and  is  also  used  by  the  Civil  Works 
Policy  Division  and  U.S.  Customs  Service  to  implement  and  administer  the  Harbor  Maintenance 
Tax  established  by  Water  Resources  Development  Act  (WRDA)  of  1986.  The  U.S.  Department 
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of  Agriculture  has  used  the  inland  waterway  portion  of  the  NCRDBS  in  several  Congressionally 
mandated  studies  of  government  support  to  agriculture. 

The  NCRDBS  has  also  been  employed  by  the  Corps  in  several  of  its  national  studies  that 
examined  navigation  O&M.  These  include  work  on  the  potential  recovery  of  inland  waterway 
O&M  costs^,_the  National  Dredging  Needs  Study  of  Ports  and  Harbors,  and  the  recently 
eompleted  Dredged  Material  Disposal  Policy  study.  Currently,  the  O&M  costs  are  being  used  by 
the  Operations,  Construction  and  Readiness  Division’s  Cost  Reduction  Task  Force  in  the 
development  of  performance-based  discriminators  for  the  evaluation  of  Corps  navigation  projects. 
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EXECUTIVE  SUMMARY 


FY  1996  Results 

In  FY  1996  total  navigation  O&M  expenditures  for  waterways  and  harbors  reached  a 
record  $1,012  million,  of  which  $536  million  or  53  percent  was  for  harbors  and  $476  million 
or  47  percent  was  for  waterways  and  (Table  1).  The  FY  1996  total  represented  a/owr  percent 
increase  over  FY  1995  and  a  one  percent  increase  from  FY  1994  in  actual  dollars.  However,  this 
net  increase  in  actual  spending  can  be  traced  to  the  growth  in  O&M  expenditures  for  deep  and 
shallow  draft:  (non-fuel  tax)  harbors,  which  mask  a  retreat  from  the  record  totals  of  inland 
waterways  O&M  posted  in  FY  1994-1995.  Waterways  O&M  costs  declined  by  $11  million  in  FY 
1996  compared  to  the  average  for  the  two  previous  years,  but  were  still  well  above  the  $441 
million  average  for  FY  1991-1995.  (see  Section  2.2  for  additional  detail). 

The  four  percent  increase  in  FY  1996's  total  navigation  O&M  expenditures  compared  to 
FY  1995  stems  from  a  ten  percent  increase  in  deep  draft  navigation  costs  and  17.7  percent 
increase  in  shallow  draft  harbor  expenditures,  while  O&M  spending  on  the  inland  waterways  fell 
by  almost  three  percent.  The  deep  draft  navigation  O&M  actuals  for  FY  1996  ($461.7  million) 
represents  the  highest  amount  recorded  for  this  category,  while  the  $74.4  million  for  shallow 
draft  harbors  stands  third  to  the  spending  totals  of  FY  1994  ($82.9  million)  and  FY  1988  ($77.3 
million). 

FY  1996  actual  total  navigation  costs  were  about  $27  million  below  the  estimate  in  the 
President’s  budget  of  $1,039  million  as  all  three  project  types  shared  in  the  cost  savings.  (Table 
1).  Waterways  were  below  estimate  by  $16  million,  deep  draft  harbors  by  $2  million,  and  shallow 
draft  harbors  by  approximately  $9  million. 

Total  navigation  O&M  expenditures  (in  actual  dollars)  have  steadily  grown  over  the  last 
twenty  years,  with  the  FY  1996  costs  representing  a  134  percent  increase  or  $579  million  over  the 
FY  1977  total  (Figure  1).  This  overall  gain  is  the  result  of  deep  draft  navigation  O&M  costs 
increasing  by  1 15  percent,  shallow  draft  harbor  expenditures  growing  by  140  percent,  and  inland 
waterway  O&M  spending  increasing  by  154  percent  since  FY  1977.  (Section  2.2.1). 

Within  this  overall  growth  there  has  also  been  a  gradual  shift  of  the  relative  spending 
share  from  deep  draft  harbors  to  inland  waterways  (Figure  1).  Navigation  O&M  outlays  for  deep 
draft  harbors  exceeded  those  for  inland  waterways  O&M  for  every  year  between  1977  and 
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1985.  However,  beginning  in  1986,  O&M  costs  on  the  inland  waterways  have  exceeded  spending 
for  deep  draft  harbor  projects  for  all  but  one  year  (1993). 

The  higher  costs  of  waterways  for  the  last  ten  years  and  their  greater  relative  share  of 
navigation  O&M  expenditures  can  be  partially  attributed  to  major  rehabilitation,  major 
maintenance,  and  new  waterway  projects.  A  comparison  of  costs  for  specific  waterways  in  1983 
and  1989  shows  there  were  six  waterways  with  increases  of  greater  than  $10  million  and  five  with 
increases  of  $3  to  $8  million.  For  the  Upper  Mississippi,  Ohio,  and  Illinois  major  rehabilitation 
comprised  one-half  or  more  of  the  cost  increase.  Starting  in  FY  1993  new  major  rehabilitation 
projects  were  funded  under  the  Construction  General  appropriation,  and  the  overall  cost  of 
continuing  major  rehabilitation  funded  under  O&M  began  to  decline  as  projects  were  completed. 

The  completion  of  new  waterway  projects  has  contributed  to  the  growth  of  inland 
navigation  O&M  costs.  In  FY  1989  navigation  O&M  costs  for  the  Tennessee  -  Tombigbee 
Waterway  cost  $13.7  million  more  than  in  FY  1983  and  costs  for  the  Red  River  Waterway  had 
increased  by  $3. 1  million  over  the  same  period.  By  FY  1996  the  navigation  O&M  costs  for  the 
two  new  projects  totaled  almost  $23  million. 

Major  maintenance  costs  on  the  waterways,  which  began  to  rise  substantially  after  1985, 
especially  on  the  Upper  Mississippi  and  Illinois,  are  a  reflection  of  aging  facilities.  By  the  year 
2000  about  40  percent  of  inland  waterway  lock  chambers  will  have  exceeded  their  50  year  design 
lives,  including  many  heavily  used  locks  on  the  Upper  Mississippi  and  Illinois  Rivers.  Major 
maintenance  costs  are  expected  to  reach  a  fifteen  year  total  of  about  $350  million  by  the  year 
2000. 

When  total  navigation  O&M  expenditures  over  the  period  of  analysis  are  examined  in 
constant  (1996)  dollars,  quite  a  different  picture  emerges  (Figure  2).  In  constant  dollars  total 
average  annual  navigation  O&M  costs  for  the  last  ten  years  (FY  1987-1996)  are  only  three  percent 
higher  than  the  first  ten  years;  the  FY  1996  navigation  O&M  total  of  $1,012  million  is  only  four 
percent  above  the  average  annual  spending  of  $974  million  of  the  FY  1977-1996  period. 

In  1996  dollars,  overall  navigation  O&M  spending  has  exceeded  the  $1  billion  level  eight 
times  over  the  twenty  year  period  of  record.  Five  of  those  years  occurred  between  FY  1984  and 
FY  1989,  with  the  highest  total  being  $1,108  million  in  1984.  In  fact,  in  real  terms,  the  FY  1996 
navigation  O&M  total  is  approximately  equal  to  the  FY  1977  amount  of  $1,033  million,  with  the 
major  difference  being  the  shift  in  relative  spending  from  deep  draft  O&M  to  O&M  for  inland 
waterways,  as  discussed  above.  (Section  2.2.2). 

In  FY  1996  the  navigation  O&M  costs  subject  to  recovery  from  the  HMTF  reached  a 
record  $536  million,  up  by  1 1  percent  from  FY  1995.  This  increase  continues  the  general  trend  of 
growth  reflected  over  the  last  ten  years,  with  the  yearly  average  recoverable  costs  for  the  period  FY 
1991-1995  ($475.7  million)  representing  a  22  percent  increase  over  the  $388.4  million  average 
during  the  previous  five  years  (FY  1986-1990).  This  growth  has  been  totally  within  the  deep  draft 
navigation  category:  O&M  expenditures  for  deep  draft  harbors  for  the  period  FY  1991-1995 
averaged  $408.6  million,  up  27  percent  from  the  $321.4  yearly  average  during  FY  1986-1990.  In 
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contrast,  the  average  annual  shallow  draft  O&M  expenditures  has  remained  at  approximately  $67 
million  over  the  last  ten  years.  (Section  2.2.3) 

Expenditures  in  FY  1996  for  the  ten  highest  cost  projects  accounted  for  a  35  percent  share 
of  deep  draft  projects  and  26  percent  of  shallow  draft  projects  (Sections  2.3  and  2.4) .  Over  the 
past  six  years  the  relative  share  of  costs  for  the  ten  most  expensive  deep  draft  harbors  and 
waterways  has  declined  about  seven  percentage  points.  Deep  and  shallow  draft  projects  in  ten 
states  represented  about  70  percent  of  the  harbor  costs.  (Section  2.5). 

FY  1996  expenditures  for  the  ten-highest  cost  waterways  were  almost  $352  million  or 
almost  three-fourths  of  the  total  for  all  fuel-taxed  waterways  (Section  2.6).  The  most  expensive 
was  the  Upper  Mississippi  at  $89  million,  followed  by  the  Ohio  River,  Lower  Mississippi  River, 
and  the  Gulf  Intracoastal  (GIWW),  costing  $57  to  36  million.  There  has  been  a  steady  decline 
from  8 1  to  74  percent  in  the  share  of  total  waterway  O&M  costs  for  the  ten  highest  cost  waterways 
over  the  FY  1991-96  period,  in  part  due  to  the  relative  stability  in  costs  for  many  of  these 
waterways  (Section  2.6). 

Navigation  project  performance  measures  were  generated  based  on  each  projects  annual 
average  O&M  for  the  period  FY  1977-94  and  recent  waterborne  traffic  activity  (FY  1992-94).  The 
overall  deep  draft  and  shallow  draft  project  portfolios  averaged  about  16.5  cents  and  46.5  cents  per 
ton,  respectively,  in  terms  of  annual  O&M  costs  per  ton  of  waterborne  commerce  per  project.  As  a 
group,  the  deep  draft  projects  averaged  approximately  $405.5  million  in  O&M  costs  per  year,  with 
almost  eighty  projects  averaging  more  than  $1  million  O&M  per  year.  The  shallow  draft  group 
tends  to  possess  lower  O&M  and  traffic  levels  and  also  less  frequent  O&M.  The  shallow  draft  the 
group  averaged  $57.4  million  in  average  annual  O&M,  or  about  $140,000  per  project  (Section  2.7). 

Performance  on  the  inland  waterways  system  is  not  directly  comparable  to  ports  and 
harbors  because  O&M  costs  are  aggregated  by  waterway  segment  and  traffic  data  is  measured  in 
ton-miles  as  a  more  meaningful  utilization  measure.  The  overall  cost  per  ton-mile  for  the  inland 
waterway  segments  is  0. 16  cents,  with  the  highest  cost  waterways  having  very  low  to  moderate 
O&M  costs  per  ton-mile  (Section  2.7). 

Organization  of  Report 

The  remainder  of  this  report  is  organized  into  two  chapters  consisting  of  text  and  summary 
tables  followed  by  a  series  of  tabs  which  include  the  NCRDBS  tables  of  navigation  O&M 
expenditures  for  FY  1996.  Chapter  I  consists  of  background  material  on  the  NCRDBS,  including  a 
brief  history  and  description  of  the  database,  its  intended  purpose,  how  the  various  O&M  cost 
reports  are  organized,  what  O&M  costs  are  captured  by  the  system,  and  how  these  O&M  costs  are 
allocated  to  navigation. 

Chapter  II  presents  a  discussion  and  overview  of  the  results  for  1996,  focusing  on  the 
“actual”  expenditures  for  navigation  O&M.  Previous  NCRDBS  results  dating  from  1977  are  also 
presented.  The  1996  NCRDBS  tables  are  included  in  Appendices  A-H  while  Appendices  I-J 
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match  project  O&M  expenditures  and  waterborne  commerce  data. 

Appendix  A  -  Table  ID:  Deep  Draft  Navigation  Projects,  Navigation  Cost  Recovery 
Analysis  by  Segment.  O&M  Expenditures  for  FY  1996  (Actual). 

Appendix  B  -  Table  2 IS:  Shallow  Draft  Navigation  Projects  Not  Subject  to  the  Inland 
Waterway  Fuel  Tax.  Navigation  Cost  Recovery  Analysis  by  Segment.  O&M  Expenditures  for  FY 
1996  (Actual). 

Appendix  C  -  Table  1  IS:  Shallow  Draft  Navigation  Projects  Subject  to  the  Inland 
Waterway  Fuel  Tax.  Analysis  by  Waterway  Segment.  O&M  Expenditures  for  FY  1996  (Actual). 

Appendix  D  -  Table  ID:  Deep  Draft  Navigation  Projects,  Navigation  Cost  Recovery 
Analysis  by  State.  O&M  Expenditures  for  FY  1996  (Actual). 

Appendix  E  -  Table  2 IS:  Shallow  Draft  Navigation  Projects  Not  Subject  to  the  Inland 
Waterway  Fuel  Tax.  Navigation  Cost  Recovery  Analysis  by  State.  O&M  Expenditures  for  FY 
1996  (Actual). 

Appendix  F  -  Table  ID:  Deep  Draft  Navigation  Projects,  Navigation  Cost  Recovery 
Analysis  by  Segment.  O&M  Expenditures  for  FY  1996  (Estimated  -  President’s  Budget). 

Appendix  G  -  Table  21S:  Shallow  Draft  Navigation  Projects  Not  Subject  to  the  Inland 
Waterway  Fuel  Tax.  Navigation  Cost  Recovery  Analysis  by  Segment.  O&M  Expenditures  for  FY 
1996  (Estimated  -  President’s  Budget). 

Appendix  H  -  Table  1  IS:  Shallow  Draft  Navigation  Projects  Subject  to  the  Inland 
Waterway  Fuel  Tax.  Analysis  by  Waterway  Segment.  O&M  Expenditures  for  FY  1996 
(Estimated  -  President’s  Budget). 

Appendix  I  -  Deep  Draft  Navigation  Projects  Actual  and  Average  O&M  Expenditures, 
Waterborne  Commerce  and  Average  Annual  Tonnages,  Annual  O&M  Costs  per  Ton  of 
Commerce. 

Appendix  J  -  Shallow  Draft  Navigation  Projects  Not  Subject  to  the  Inland  Waterway  Fuel 
Tax.  Actual  and  Average  O&M  Expenditures,  Waterborne  Commerce  and  Average  Annual 
Tonnages,  Annual  O&M  Costs  per  Ton  of  Commerce. 

Appendix  K  -Shallow  Draft  Navigation  Projects  Subject  to  the  Inland  Waterway  Fuel  Tax. 
Analysis  by  Segment,  O&M  Expenditures,  Average  ton-Miles  per  year.  Annual  O&M  Cost  per 
Ton-Miles  per  year. 


Exhibit  1  "  Navigation  Cost  Recovery  Segments 
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Exhibit  1  (Continued) 
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Navigation  Operation  and  Maintenance: 
Expenditures  for  Harbors  and  Waterways 

Fiscal  Year  1996 


CHAPTER  I  -  INTRODUCTION 


1.1  Background 

The  Navigation  Cost  Recovery  Database  System  (NCRDBS)  was  developed  by  the 
Headquarters,  U.S.  Army  Corps  of  Engineers  (HQUSACE)  Civil  Works  Office  of  Policy  for  the 
purpose  of  analyzing  proposed  navigation  cost  recovery  legislation.  The  data  base  was  initially 
established  early  in  1981  in  conjunction  with  legislation  proposed  in  Administration  supported 
bills:  S.  809  and  H.R.  2959  for  deep-draft  projects  and  S.  810  and  H.R.  2962  for  shallow  draft 
projects.  These  bills  defined  the  scope  of  cost  recovery  to  focus  on  projects  which  are  for 
commercial  navigation  purposes. 

The  NCRDBS  currently  contains  operation  and  maintenance  expenditures  dating  from 
Fiscal  Year  (FY)  1977  for  all  Corps  projects  with  commercial  navigation  as  an  authorized  purpose. 
The  database  is  updated  annually  on  a  fiscal  year  basis  over  a  cycle  of  three  increments: 

(a)  “Preliminary”  O&M  cost  estimates  are  developed  for  the  next  budget  year  based  on 

the  Corps  initial  submission  to  the  Office  of  Management  and  Budget  (0MB); 

(b)  “Actual”  O&M  expenditures  are  compiled  for  the  prior  fiscal  year;  and, 

(c)  “Final”  O&M  estimated  costs  are  documented  for  the  next  fiscal  year  in  connection 
with  the  annual  release  of  the  President’s  budget  request  (these  estimates  replace  the 
preliminary  O&M  estimates  described  above). 

As  an  example  of  this  annual  cycle,  the  latest  update  began  with  IWR’s  development  of  the 
“preliminary”  FY  1998  estimates  in  the  fall  of  1996.  This  estimate  was  based  on  the  Corps  initial 
submission  of  its  FY  1998  budget  request  to  0MB.  Next,  in  the  first  quarter  of  FY  1997,  when 
the  “actual”  O&M  expenditures  for  FY  1996  were  available,  IWR  completed  the  FY  1996  O&M 
“actual”  report  (these  are  the  expenditures  documented  herein).  Finally,  upon  release  of  the 
President’s  FY  1998  budget,  the  “final”  estimated  O&M  costs  for  FY  1998  will  be  compiled  to 
replace  the  “preliminary”  estimates  within  the  NCRDBS. 

Ultimately,  the  final  estimated  and  actual  O&M  expenditures  for  a  given  fiscal  year  are 
documented  together  in  NCRDBS  reports  for  that  year.  Thus,  this  report  contains  tables  displaying 
the  final  estimates  based  on  the  FY  1996  President’s  budget( Appendices  F,  G,  and  H)  along  with 
the  actual  navigation  O&M  expenditures  for  FY  1996  (Appendices  A-E). 
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1.2  Sources  of  Funds 


All  Corps  O&M  expenditures  are  authorized  and  appropriated  by  Congressional  action. 
The  three  categories  of  appropriations  of  interest  to  the  NCRDBS  are  as  follows  (prefixed  by  the 
Corps  funding  citations): 

o  96x3123  Operations  and  Maintenance,  General 

o  96x3112  Flood  Control,  Mississippi  River  and  Tributaries 

o  96x5 125  Maintenance  and  Operation  of  Dams  &  Other  Improvements  of  Navigable 

Waters 


Most  NCRDBS  costs  (approximately  90  percent)  are  funded  under  the  96x3123 
appropriations  category.  This  category  funds  navigation  projects  in  coastal  and  Great  Lakes 
waters  and  inland  waterways.  The  NCRDBS  routinely  segregates  the  O&M  expenditures  into 
three  components: 

o  Deep  draft  projects  subject  to  cost  recovery  from  the  Harbor  Maintenance  Trust  Fund  ; 

o  Shallow  draft  projects  subject  to  the  inland  waterway  fuel  tax;  and, 

o  Shallow  draft  projects  not  subject  to  the  fuel  tax. 

The  traditional  distinction  between  shallow  and  deep  draft  waterway  and  channel  projects 
is  fourteen  feet.  Projects  which  have  a  depth  of  fourteen  feet  or  less  are  considered  shallow  draff, 
those  greater  than  fourteen  feet  are  considered  deep  draft.  An  exception  to  the  depth  definition  is 
for  a  project  with  an  authorized  depth  greater  than  fourteen  feet,  but  only  at  the  open  water 
entrance  channel  for  access  to  a  channel  of  fourteen  feet  or  less.  Such  a  project  is  treated  as  a 
shallow  draft  project. 

1.3  Navigation  Cost  Recovery  Database  Reports 

The  NCRDBS  is  a  menu-driven,  online  query/update  and  report  system.  It  generates  a 
series  of  three  reports  which  correspond  to  the  navigation  project  categories  described  in  Section 

1.3  above.  The  O&M  cost  report  for  the  deep  draft  category  of  projects  is  known  as  Table  ID, 
while  O&M  costs  for  the  shallow  draft  project  categories  are  displayed  in  tables  designated  as  1  IS 
and  2 IS,  for  fuel  tax  and  non-fuel  tax  projects,  respectively. 

Both  the  ID  table  for  deep  draft  projects  and  the  21S  table  for  shallow  draft  projects  not 
subject  to  the  fuel  tax  are  used  for  cost  recovery  purposes.  These  tables  encompass  those  Corps 
projects  whose  maintenance  costs  are  initially  funded  by  Federal  general  revenues  and 
reimbursed  by  the  Harbor  Maintenance  Trust  Fund  (HMTF).  The  Harbor  Maintenance  Tax 
(HMT)  was  authorized  under  Sections  1401  and  1402  of  the  Water  Resources  Development  Act 
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(WRDA)  of  1986,  Public  Law  99-662.  This  law  imposed  a  fee  on  the  value  of  commercial  cargo 
loaded  (export  and  domestic)  or  unloaded  (imports)  and  the  ticket  price  of  passenger  vessels  at 
ports  which  have  had  federal  expenditures  for  construction,  operation  or  maintenance  made  on 
their  behalf  since  1977.  As  amended,  the  law  now  recovers  100  percent  of  the  O&M 
expenditures  made  by  the  Corps  of  Engineers  at  Federally  maintained  channels  and  harbors  at 
maritime.  Great  Lakes  and  inland  ports. 

In  1988  the  Executive  Branch  determined  that  collection  of  the  HMT  would  be 
administratively  and  economically  prohibitive  at  the  shallow  draft  ports  and  harbors  (coastal  and 
inland)  subject  to  the  tax  because  of  the  exemptions  in  the  law,  and  the  low  levels  of  taxable  cargo 
at  these  areas.  Collection  of  the  HMT  is  currently  limited  to  deep  draft  ports  having  navigation 
expenditures  since  1977.  Therefore,  the  O&M  expenditures  for  the  shallow  draft  projects 
appearing  on  Table  2 IS,  although  reimbursed  by  the  Harbor  Maintenance  Trust  Fund,  are  not 
directly  recovered  from  collection  of  the  tax  at  these  shallow  draft  harbors  at  this  time. 

Cargo  shipped  on  waterways  subject  to  the  Inland  Waterways  Fuel  Tax  (Public  Law  95- 
502)  is  not  subject  to  the  HMT.  The  Corps  operation  and  maintenance  expenditures  for  projects 
on  the  fuel  tax  system  (Table  1  IS)  are  not  paid  from  the  HMTF;  instead,  these  O&M  expenditures 
are  appropriated  from  Federal  general  revenues.  Note  that  revenue  generated  from  the  Inland 
Waterways  Fuel  tax  is  used  to  pay  for  50  percent  of  the  capital  (new  construction  and  major 
rehabilitation)  costs  on  the  fuel  tax  system,  and  is  not  used  to  recover  O&M  expenditures  on  the 
system. 


Each  of  the  three  NCRDBS  reports  (i.e..  Tables  ID,  1  IS,  and  21S)  presents  navigation 
project  O&M  costs  organized  by  waterway  segment  (Appendices  A-C).  Exhibit  1  presents  a  map 
depicting  the  location  of  the  40  segments  used  by  the  Corps.  Projects  within  each  segment  are 
listed  numerically  by  assigned  Corps  of  Engineers  “Project  Work  Identification”  (PWI)  code 
(formerly  known  as  the  project  CWIS  number).  In  addition,  the  deep  draft  and  non-fuel  tax 
shallow  draft  projects  (Tables  ID  and  21S,  respectively)  are  also  presented  in  an  alternate  format 
with  projects  organized  alphabetically  within  each  state  (Appendices  D  and  E  and  Chapter  n  - 
Analysis  of  FY  1996  Results). 

1.4  Costs  Included  in  the  Navigation  Cost  Recovery  Database  System 

The  NCRDBS  contains  project  total,  navigation,  other,  and  joint  operation  and 
maintenance  expenditures  on  a  yearly  (fiscal  year)  basis  for  all  Civil  Works  projects  authorized 
solely  or  in  part  (i.e.,  multi-purpose  projects)  for  navigation  purposes.  Navigation  expenditures 
are  defined  as  those  navigation  O&M  costs  incurred  by  the  Corps  of  Engineers  on  water 
resources  projects  which  have  navigation  as  an  authorized  purpose.  Projects  authorized  for 
navigation  may  include  recreational  boating,  fishing,  harbors  of  refuge,  and  for  some  inland 
waterway  projects,  multi-purpose  flood  control,  water  supply  and/or  hydro-power.  Non¬ 
navigation  costs  attributed  to  these  purposes  are  not  recovered  for  the  HTMF. 
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The  accounts  specified  within  the  NCRDBS  are  for  navigation,  other  (including 
recreation),  and  joint  use  costs.  Historically,  the  bulk  of  the  O&M  cost  data  has  been  derived 
from  the  Corps  wide  financial  database  known  as  the  Corps  of  Engineers  Management 
Information  System  (COEMIS).  The  COEMIS  system  is  accessed  electronically  by  IWR  to 
extract  the  navigation  O&M  cost  accounts  relevant  to  the  NCRDBS.  Note  that  the  COEMIS 
system  is  being  replaced  by  the  new  Corps  of  Engineers  Financial  Management  System  (CEFMS) 
as  Corps  offices  are  brought  online  to  the  new  system.  Additional  cost  data  on  approximately  90 
multiple  purpose  projects  and  navigation  projects  which  include  recreation  is  obtained  from  an 
annual  survey  of  Corps’  Division  and  District  Construction-Operations  offices. 

The  NCRDBS  consists  of  a  series  of  electronic  files  (dBASE  m  tables)  which  include  all 
Corps  navigation  projects  for  which  O&M  costs  are  expended  within  a  given  fiscal  year.  Separate 
files  exist  for  each  fiscal  year  from  1977  through  1996.  The  costs  are  displayed  as  the  actual 
dollars  spent  that  year  for  each  project  and  as  a  total  amount.  IWR  separately  maintains  the 
database  in  constant  dollars  (currently  expressed  as  1996  dollars),  and  also  has  calculated  the 
average  yearly  O&M  for  each  project  over  the  entire  1977-1994  period  (also  in  1996  dollars). 

1.5  O&M  Cost  Allocation 

Most  of  the  projects  for  which  O&M  costs  appear  in  the  NCRDBS  are  authorized  as  single 
purpose  navigation  projects.  However,  some  of  the  projects  with  navigation  expenditures  are 
multiple  purpose  projects  which  include  other  authorized  water  resources  functions  in  addition  to 
navigation.  Total  O&M  costs  for  a  particular  project  may  be  divided  into  specific  costs  and  joint 
costs: 


o  Specific  costs  are  those  costs  which  are  unique  to  a  single  purpose  (i.e.,  costs  associated 
with  locks  are  specific  to  navigation,  those  costs  attributed  to  powerhouse  operation  are  specific  to 
hydropower  production,  etc.). 

o  Joint  costs  are  those  associated  with  more  than  one  project  purpose  (i.e.,  costs  for  the 
operation  of  a  dam  spillway  would  be  a  joint  cost  for  a  multiple-purpose  reservoir  project). 

When  all  specific  costs  are  added  together  and  subtracted  from  total  costs,  the  remainder  is 
the  joint  cost.  Reasonable  and  established  cost  allocation  procedures  are  applied  to  allocate  joint 
costs  to  specific  project  purposes.  This  allocation  is  especially  important  for  multipurpose 
projects  because,  for  example,  water  supply  and  hydroelectric  power  are  vendible  project  outputs 
involving  costs  which  are  reimbursable  to  the  Federal  government. 

Different  administrative  procedures  are  used  to  allocate  joint  costs  and  to  arrive  at  total 
navigation  costs  for  four  types  of  projects  in  the  NCRDBS.  The  first  type  involves  purpose 
navigation  projects  for  which  costs  attributable  to  commercial  navigation  are  obtained  simply  by 
subtracting  recreational  specific  costs  from  the  total  project  costs.  Costs  that  would  be  considered 
joint  costs  not  directly  attributable  to  navigation  in  multiple  purpose  projects  are  attributed 
entirely  to  navigation  in  single  purpose  navigation  projects.  Over  90  percent  of  the  total 
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navigation  O&M  costs  applies  to  single  purpose  projects,  including  about  80  percent  of  the 
shallow  draft  fuel  tax  project  total. 

The  second  type  of  project  is  multiple  purpose  projects  that  have  an  established 
administrative  cost  allocation  for  reimbursable  purposes.  These  projects  have  had  their  cost 
allocation  determined  administratively  at  the  time  of  project  completion.  The  principal  technique 
used  is  the  Separable  Costs-Remaining  Benefits  (SCRB)  Method  and  involves  allocating  both 
separable  costs  and  remaining  joint  costs  for  each  specific  project  purpose  such  as  navigation, 
flood  damage  reduction,  recreation  hydropower,  fish  and  wildlife,  etc.  At  the  end  of  each  fiscal 
year  all  Corps  districts  are  surveyed  to  identify  the  specific  costs  allocated  to  navigation  and  other 
purposes  based  on  these  allocation  percentages.  Ultimately,  navigation  costs  include  costs  specific 
to  navigation  and  those  joint  use  costs  allocated  to  navigation  based  on  the  latest  official  cost 
allocation  formula.  Approximately  six  percent  of  the  1  IS  projects  fall  into  this  category. 

Multiple  purpose  projects  without  administrative  allocation  are  a  third  category 
representing  only  about  one  percent  of  total  navigation  costs.  Under  the  current  O&M  Feature 
Cost  Code  (FCC)  definition,  certain  FCCs  are  attributed  specifically  to  navigation  in  the 
NCRDBS  tables  (i.e.,  for  the  Table  1  IS  cost  data,  four  FCCs  -  601.1  Operation  of  Locks;  622 
Lock  Maintenance;  626  Breakwater,  Jetty  and  Seawall  Maintenance;  and,  633  Channel  and  Canal 
Maintenance  are  designated  as  navigation  cost  accounts).  There  are  eight  FCCs  attributed 
specifically  for  other  project  purposes  (e.g.,  604  Operation  of  Power  Plants,  605  Natural 
Resources  Management,  and  629  Maintenance  of  Recreation  Facilities,  etc.).  Joint  costs  are 
computed  as  the  total  O&M  costs  minus  the  costs  for  the  navigation  and  other  accounts.  Ten 
percent  of  joint  costs  is  added  to  the  sum  of  the  costs  for  the  four  navigation  FCC’s  to  arrive  at  the 
total  costs  attributable  to  navigation.  The  ten  percent  is  merely  an  “engineering  estimate”  to 
recognize  the  contribution  the  joint  cost  makes  toward  navigation. 

The  fourth  type  of  project,  the  Mississippi  River  and  Tributaries  (MR&T)  component  of 
the  inland  waterway  system,  is  also  without  an  administrative  allocation.  It  is  treated  like  type 
three  above,  except  that  33  percent  of  joint  costs  is  allocated  to  navigation.  MR&T  projects 
account  for  nearly  13  percent  of  the  1  IS  navigation  O&M  costs.  The  Mississippi  River  and 
Tributaries  project  provides  for  flood  protection  of  the  alluvial  valley  of  the  Mississippi  River  and 
its  tributaries  between  Cape  Girardeau,  Missouri,  above  the  junction  with  the  Ohio  River  and  the 
Head  of  Passes,  Louisiana.  It  also  provides  for  a  shallow  draft  navigation  channel  from  Cairo, 
Illinois,  at  the  junction  with  the  Ohio  River  to  Baton  Rouge. 

Note  that  a  new  O&M  cost  breakdown  (now  designated  as  Work  Category  Codes  (WCCs) 
based  on  Corps  of  Engineers  business  functions  is  expected  to  simplify  and  increase  the 
consistency  of  the  above  allocation  procedures.  The  new  WCCs  are  planned  for  use  in  the 
execution  of  the  FY  1998  budget  and  in  the  formulation  of  all  budgets  thereafter.  The  cost 
allocation  approach  for  navigation  O&M  cost  recovery  described  above  will  generally  be  followed 
under  the  new  procedure. 
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Navigation  Operation  and  Maintenance: 
Expenditures  for  Harbors  and  Waterways 

Fiscal  Year  1996 


CHAPTER  II  -  ANALYSIS  OF  FY  1996  RESULTS 

2.1  Introduction 

This  chapter  consists  of  a  summary  and  analysis  of  the  Corps  actual  FY  1996  navigation 
O&M  expenditures.  The  FY  1996  results  are  presented  as  O&M  expenditure  totals  by  navigation 
category  (deep  draft,  shallow  draft,  and  inland  waterways),  and  are  compared  with  the  average 
navigation  O&M  spending  over  the  previous  five  years  and  displayed  against  the  President’s 
Budget  estimate  for  FY  1996  (Table  II- 1). 

FY  1996  navigation  costs  are  also  discussed  within  the  context  of  the  NCRDBS  historical 
record  dating  back  to  FY  1977.  The  historical  record  is  presented  in  both  actual  and  constant 
(1996)  dollars,  resulting  in  quite  different  trends,  as  would  be  expected.  These  trends  are 
displayed  in  both  tabular  and  graphical  forms  (Tables  II-2  and  11-3,  and  Figures  H-l  and  11-2).  FY 
1996  cost  recovery  data  and  historical  trends  are  presented  for  deep  and  shallow  draft  (non-fuel 
tax)  harbors  whose  O&M  is  subject  to  recovery  from  the  HMTF.  Included  in  this  analysis  is  data 
on  the  number  of  harbor  projects  maintained  each  year,  and  the  average  O&M  cost/harbor  project 
for  FY  1977-1996  (Table  n-4). 

Finally,  actual  O&M  expenditures  for  FY  1991-1996  are  presented  for  the  ten  highest  cost 
projects  (or  waterways)  within  each  navigation  category,  and  the  ten  states  with  the  highest  FY 
1991-1996  O&M  cost  recovery  amounts  (Tables  11-5  thru  11-8). 

The  following  paragraphs  summarize  the  FY  1996  results.  For  more  specific  information 
on  individual  projects,  refer  to  the  FY  1996  O&M  cost  reports  for  the  ID,  21S  and  1  IS  navigation 
categories  included  within  Appendices  A-H. 

2.2  Summary  of  FY  1996  Navigation  O&M  Expenditures 

In  FY  1996  total  navigation  O&M  expenditures  for  waterways  and  harbors  reached  a 
record  $1,012  million,  of  which  $536  million  or  53  percent  was  for  harbors  and  $476  million  or 
47  percent  was  for  waterways  and  (Table  H-l  and  Appendices  A-C).  The  FY  1996  total 
represented  a  four  percent  increase  over  FY  1995  and  a  one  percent  increase  from  FY  1994  in 
actual  dollars.  However,  this  net  increase  in  actual  spending  can  be  traced  to  the  growth  in  O&M 
expenditures  for  deep  and  shallow  draft  (non-fuel  tax)  harbors,  which  mask  a  retreat  from  the 
record  totals  of  inland  waterways  O&M  posted  in  FY  1994-1995.  Waterway  costs  declined  by  $1 1 
million  in  FY  1996  compared  to  the  average  for  the  two  previous  years,  but  were  well  above  the 
$41 1  million  average  for  FY  1991-1993,  or  the  $441  million  average  for  FY  1991-1995 
(Table  n-1). 
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The  four  percent  increase  in  FY  1996's  total  navigation  O&M  expenditures  compared  to 
FY  1995  is  due  to  a  ten  percent  increase  in  deep  draft  navigation  costs  and  a  17.7  percent  increase 
in  shallow  draft  harbor  expenditures.  At  the  same  time  navigation  O&M  spending  on  the  inland 
waterways  fell  by  almost  three  percent.  The  deep  draft  navigation  O&M  actuals  for  FY  1996 
($461.7  million)  represents  the  highest  amount  recorded  for  this  category,  while  the  $74.4  million 
expended  on  O&M  for  shallow  draft  harbors  stands  third  to  the  spending  totals  of  FY  1994  ($82  9 
million)  and  FY  1988  ($77.3  million). 

Total  navigation  O&M  expenditures  averaged  14  percent  higher  for  the  FY  1994-1996 
years  compared  with  the  FY  1991-1993  years.  This  increase  reflects  a  boost  in  costs  for  the 
waterways  in  FY  1994  and  1995  after  the  Great  Flood  of  1993,  in  combination  with  increases  of 
$21  million  for  both  deep  and  shallow  draft  harbors  in  FY  1994,  and  a  $25  million  jump  in  deep 
draft  costs  in  FY  1996. 

Consequently,  total  navigation  O&M  costs  (actual  dollars)  topped  $  1  billion  for  the  first 
time  in  FY  1994,  and  again  surpassed  the  billion  dollar  level  in  FY  1996  for  a  new  record.  After 
FY  1991  and  1992,  when  costs  averaged  $386  million,  deep  draft  projects  costs  have  risen  from 
$416  to  $462  million.  Shallow  draft  project  costs  have  varied  considerably  from  $60  to  $83 
million. 

FY  1996  actual  total  navigation  costs  were  about  $27  million  below  the  estimate  in  the 
President’s  Budget  Request  of  $1,039  million  as  all  three  project  categories  shared  in  the  cost 
savings.  Waterways  were  below  estimate  by  $16  million,  deep  draft  harbors  by  $2  million,  and 
shallow  draft  harbors  by  over  $9  million.  See  paragraphs  2.3, 2.4  and  2.6  below  for  additional 
discussions  of  these  cost  savings.  Appendices  F-H  include  the  ID,  2  IS  and  1  IS  project  listings 
for  the  FY  1996  President’s  Budget  estimate. 

2.2.1  Historical  Trends 

Table  II-2  and  Figure  H-l  present  the  Corps  actual  navigation  O&M  expenditures  for  the 
complete  twenty  year  record  of  the  NCRDBS  (FY  1977-1996).  In  actual  dollars  overall 
navigation  O&M  expenditures  have  steadily  grown  since  FY  1977  (up  by  134  percent),  with  deep 
draft  costs  increasing  by  1 15  percent,  shallow  draft  harbor  expenditures  growing  by  140  percent, 
and  inland  waterways  O&M  spending  up  by  154  percent.  Within  this  overall  growth  there  has 
been  a  gradual  shift  of  the  relative  spending  share  from  deep  draft  harbors  to  inland  waterways. 
Navigation  O&M  outlays  for  deep  draft  harbors  exceeded  those  for  inland  waterways  O&M  for 
every  year  between  1977  and  1985.  However,  since  1985,  O&M  spending  on  the  inland 
waterways  has  exceeded  that  for  deep  draft  harbor  projects  for  all  but  one  year  (1993). 

This  shift  has  resulted  in  the  share  of  navigation  O&M  spending  on  deep  draft  harbors 
declining  relative  to  overall  navigation  O&M  during  the  period  of  analysis.  O&M  spending  on 
deep  draft  harbors  was  near  or  above  50  percent  of  the  navigation  total  from  FY  1977  through 
1985,  but  has  since  declined  to  shares  generally  about  45  percent,  but  as  low  as  39  percent.  In  fact, 
the  average  deep  draft  O&M  cost  for  the  ten  year  period  FY  1977-1986  is  $315  million. 
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TABLE  11-2 

TOTAL  NAVIGATION  O&M  EXPENDITURES  BY  CATEGORY 
1977-1996  (ACTUAL  DOLLARS) 
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SOURCE:  Navigation  Cost  Recovery  Data  Base  System  (NCRDBS)  Reports,  FY 1977-1996,  USACE,  Institute  for  Water  Resources 


Figure  11-1 

Corps  of  Engineers  Navigation  O&M  Expenditures 
(Actual  $'s)  -  Historical 


1977  1979  1981  1983  1985  1987  1989  1991  1993  1995 

Fiscal  Year 


Deep  Draft  Harbors  —  Shallow  Draft  Harbors  —  Inland  Waterways 


Figure  11-2 

Corps  of  Engineers  Navigation  O&M  Expenditures 
(Constant  1 996  $'s)  -  Historical 


Deep  Draft  Harbors  —  Shallow  Draft  Harbors  —  Inland  Watenways  —  Total 


or  50  percent  of  the  navigation  total,  while  the  relative  share  of  the  deep  draft  average  annual 
amount  over  the  last  ten  years  ($378  million)  has  declined  to  43  percent  of  the  total.  The  deep 
draft  navigation  O&M  share  of  46  percent  for  FY  1996  is  typical  for  the  period  1991-1995 
(average  of  45  percent  of  total  navigation  O&M). 

Inland  waterways  O&M  expenditures  for  the  FY  1977-1986  period  averaged  $266 
million  or  42  percent  of  the  navigation  total,  while  the  average  for  the  last  ten  years  ($433 
million  for  FY  1987-1996)  has  resulted  in  an  increased  share  of  49  percent  of  the  total.  In  FY 
1987  to  1990  waterways  accounted  for  51  or  52  percent  of  navigation  O&M  costs.  During 
this  period  waterway  costs  hit  a  peak  of  $438  million  in  FY  1989,  or  over  $140  higher  than  the 
$296  million  just  six  years  earlier  in  1983. 

The  higher  costs  of  waterways  for  the  last  ten  years  and  their  greater  relative  share  of 
navigation  O&M  expenditures  can  be  partially  attributed  to  major  rehabilitation,  major 
maintenance,  and  new  waterway  projects  A  comparison  of  costs  for  specific  waterways  in 
1983  and  1989  shows  there  were  six  waterways  with  increases  of  greater  than  $10  million  and 
five  with  increases  of  $3  to  $8  million.  For  the  Upper  Mississippi,  Ohio,  and  Illinois  major 
rehabilitation  comprised  one-half  or  more  of  the  cost  increase.  Starting  in  FY  1993  new  major 
rehabilitation  projects  were  funded  under  the  Construction  General  appropriation,  and  the 
overall  cost  of  continuing  major  rehabilitation  funded  under  O&M  began  to  decline  as 
projects  were  completed. 

The  completion  of  new  waterway  projects  has  contributed  to  the  growth  of  inland 
navigation  O&M  costs.  In  FY  1989  navigation  O&M  costs  for  the  Tennessee  -  Tombigbee 
Waterway  cost  $13.7  million  more  than  in  1983  and  costs  for  the  Red  River  Waterway  had 
increased  by  $3. 1  million  over  the  same  period.  By  FY  1996  the  navigation  O&M  costs  for 
the  two  new  projects  totaled  almost  $23  million. 

Major  maintenance  costs  on  the  waterways,  which  began  to  rise  substantially  after  1985, 
especially  on  the  Upper  Mississippi  and  Illinois,  are  a  reflection  of  aging  facilities.  By  the  year 
2000  about  40  percent  of  inland  waterway  lock  chambers  will  have  exceeded  their  50  year 
design  lives,  including  many  heavily  used  locks  on  the  Upper  Mississippi  and  Hlinois  Rivers. 
Major  maintenance  costs  are  expected  to  reach  a  fifteen  year  total  of  about  $500  million  by  the 
year  2000. 

Major  maintenance  in  FY  1996  was  defined  as  a  non-repetitive  item  of  maintenance  or 
aggregate  items  of  related  work  in  which  the  total  estimated  cost  exceeded  $3  million.  The 
work  would  make  the  project  feature  effective  for  its  desired  purpose  and  would  not  qualify  as 
major  rehabilitation. 

Shallow  draft  harbor  navigation  O&M  costs  have  generally  remained  constant  around 
7-8%  through  the  overall  twenty  year  period,  while  inland  waterway  O&M  attributed  to 
navigation  rose  from  shares  around  40  percent  (1977-1985)  to  expenditure  totals  approaching 
or  exceeding  50  percent  (Table  11-2). 
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2.2.2  Navigation  O&M  Costs:  Real  Spending 

When  O&M  expenditures  over  the  period  of  analysis  are  examined  in  constant  (1996) 
dollars,  quite  a  different  picture  emerges.  As  can  be  seen  from  Table  11-3,  the  FY  1996  overall 
total  of  $1,012  million  was  only  four  percent  above  the  average  navigation  O&M  spending 
throughout  the  FY  1977-1996  period  and,  in  fact,  has  been  exceeded  by  spending  in  six  other 
fiscal  years. 

In  1996  dollars  overall  navigation  O&M  spending  has  averaged  $974  million  over  the 
period  of  record,  during  which  the  $  1  billion  spending  level  has  been  exceeded  eight  times.  The 
highest  annual  constant  dollar  expenditure  total  was  $  1 . 108  billion  in  1984.  The  spending  trend 
over  the  last  ten  years  has  essentially  been  flat,  with  the  annual  averages  for  FY  1987-1996  and 
FY  1991-1996  both  being  $988  million.  In  real  terms  the  FY  1996  total  is  approximately  equal 
to  the  FY  1977  total  ($1,033  billion),  with  the  major  difference  being  the  shift  in  relative 
spending  from  deep  draft  O&M  to  O&M  for  inland  waterways,  as  discussed  in  section  2.2.1 

2.2.3  Navigation  Cost  Recovery 

Navigation  O&M  expenditures  for  deep  draft  (ID  Report)  and  shallow  draft  (2 IS  Report 
for  non-fuel  tax  system)  harbors  are  subject  to  recovery  form  the  Harbor  Maintenance  Trust 
Fund.  The  FY  1996  ID  and  21S  Cost  Recovery  Tables  are  included  in  their  entirety  as 
Appendices  A  and  B,  respectively.  Table  II-4  presents  an  historical  summary  of  these  costs 
along  with  a  count  of  the  number  of  deep  and  shallow  draft  projects  maintained  each  year  FY 
1977-1996.  The  yearly  average  annual  O&M  cost  per  deep  and  shallow  draft  project  is  also 
tabulated  in  Table  11-4  (in  actual  dollars)  and  displayed  on  Figures  11-3  and  11-4  (in  actual  and 
constant  dollars,  respectively). 

In  FY  1996  the  navigation  O&M  costs  subject  to  recovery  from  the  HMTF  reached  a 
record  $536  million,  up  by  11  percent  from  FY  1995.  This  increase  continues  the  general  trend 
of  growth  reflected  over  the  last  ten  years,  with  the  yearly  average  recoverable  costs  for  the 
period  FY  1991-1995  ($475.7  million)  representing  a  22  percent  increase  over  the  $388.4 
million  average  during  the  previous  five  years  (FY  1986-1990).  This  growth  has  been  totally 
within  the  deep  draft  navigation  category:  O&M  expenditures  for  deep  draft  harbors  for  the 
period  FY  1991-1995  averages  $408.6  million,  up  27  percent  from  the  $321.4  yearly  average 
during  FY  1986-1990.  In  contrast,  the  average  annual  shallow  draft  O&M  expenditures  has 
remained  at  approximately  $67  million  over  the  last  ten  years. 

In  addition,  the  number  of  harbor  projects  maintained  per  year  has  also  grown  in  recent 
years,  particularly  in  FY  1995  and  1996.  The  FY  1996  total  of  477  harbor  projects  maintained 
stands  second  to  the  record  total  of  535  projects  for  FY  1995  (Table  n-4).  This  contrasts  with 
the  385  average  annual  number  of  harbor  projects  maintained  during  the  previous  ten  years. 

Over  the  twenty  year  period  of  record  the  growth  in  the  number  of  projects  being  maintained  has 
been  primarily  within  the  shallow  draft  navigation  category.  The  average  number  of  shallow 
draft  projects  maintained  per  year  has  risen  by  30  percent  when  comparing  the  FY  1977-1986 
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TABLE  11-3 

TOTAL  NAVIGATION  O&M  EXPENDITURES  BY  CATEGORY 
1977-1996  (CONSTANT  1996  DOLLARS) 


aR 


IS 


ae 


9 


«||S 


S 


3  m 
O  M 

CO  S 
0>  S 
a  S 

s  s 

Ui 

o  ^ 
»S  a> 

0  *3 

la 

l-s 
—  1^ 
III 

O  J 

<  CO 
*  C 


o>  o 

€9 

IB 

“o 

W  E 
ffl  s 

DC  S, 

O  CO 

S.O 

g  *s 

I 

w  S 
0  -a 

s  g 

OQ  5 
w  « 
a 

“  4? 

^  Tl 
C  c 
o  a 

if 

EC  ^ 

o  X 
c  ® 

II 
ap 

5^ 

o  a 

TJ  >• 

o  b 

CO  ® 

a  CL 
■“  « 
S  o 

CO  o 

If 

o  O) 
11 
se 

o  o 
*0  c 
^  o 

C 

II 


c 

o 

o 

lii 

O 

QC 

3 

O 

(0 


14 


Costs  for  FY 1996,  and  Civil  Works  Construction  Cost  Index  (for  Inland  Waterways)  from  EM-1110-2-1304). 


period  with  the  last  ten  years,  as  compared  to  an  eight  percent  increase  in  average  real  costs  per 
year. 


A  net  result  of  this  trend  is  that  the  average  annual  cost  (in  actual  dollars)  per  deep  draft 
project  has  averaged  approximately  $2  million/project  per  year  over  the  last  decade,  with  the  FY 
1995  and  1996  amounts  representing  a  decline  from  the  peak  average  of  $2.35  million/project  in 
1993,  Table  II-4.  The  1995  and  1996  average  annual  costs  per  shallow  draft  project  ($203  thousand 
and  $296  thousand,  respectively)  sharply  declined  (by  32  percent  and  10  percent,  respectively)  from 
the  $331,700  average/harbor  over  the  period  FY  1985-1994.  However,  as  shown  in  Figures  11-3  and 
11-4,  these  trends  in  average  annual  cost  per  deep  and  shallow  draft  harbors  are  less  evident  when 
the  costs  are  displayed  in  1996  constant  dollars.  In  real  terms  the  average  cost/project  for  both  deep 
draft  and  shallow  draft  projects  peaked  in  FY  1986. 

2.3  Navigation  O&M  Expenditures  for  Deep  Draft  Harbors 

Expenditures  for  the  ten  highest  cost  deep  draft  harbors  in  FY  1996  amounted  to  $162.6 
million  or  about  35  percent  of  the  total  for  all  deep  draft  projects  (Table  II-5  and  Appendix  A). 

Their  total  was  $8.2  million  higher  than  estimated  in  the  President’s  budget  as  the  cost  for  eight 
projects  exceeded  their  estimate.  This  increase  was  offset  by  the  Mississippi  River,  Baton  Rouge  to 
the  Gulf,  project,  which  was  $13.4  million  below  its  estimated  cost.  Expenditures  for  the  ten 
projects  in  FY  1996  exceeded  their  combined  average  annual  cost  for  FY  1991-95  by  $6.8  million. 

For  the  past  six  years  expenditures  on  the  ten  highest  cost  deep  draft  projects  have  held 
steady  while  those  for  deep  draft  projects  overall  have  risen.  As  a  result,  the  most  expensive 
projects’  share  of  deep  draft  project  costs  declined  from  43  to  35  percent.  In  three  years  (1992-1994) 
the  cost  of  these  top  ten  projects  ranged  from  $157  to  $164  million  but  recorded  amounts  of  $170 
million  in  1991  and  then  sharply  dropped  below  $130  million  in  1995,  primarily  due  to  the  decline 
in  O&M  costs  for  the  Mississippi  River-Baton  Rouge  to  Gulf  project. 

The  location  and  physical  characteristics  of  the  top  ten  projects  contribute  to  their  higher 
costs.  Six  are  affected  by  both  coastal  currents  and  riverine  sedimentation.  The  St.  Marys  River 
project  is  not  on  the  coast  and  the  Mississippi  River-Gulf  Outlet  project  is  not  riverain,  but  both 
have  the  added  expense  of  lock  operation  and  maintenance.  Costs  for  the  Intracoastal  Waterway 
from  the  Delaware  River  to  Chesapeake  Bay  for  FY  1991-93  include  the  costs  for  the  waterway’s 
rehabilitation  and  St.  Georges  Bridge  at  the  project.  Although  the  Columbia  and  Lower  Willamette 
Rivers  project  is  not  on  the  coast  and  has  no  locks,  large  volumes  of  sediment  are  deposited  over  its 
approximately  1 15  mile  length,  despite  the  presence  of  dams  upriver  to  catch  some  of  the  sediment. 
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TABLE  11-4 

NAVIGATION  COST  RECOVERY  OF  O&M  EXPENDITURES 
DEEP  DRAFT  AND  SHALLOW  DRAFT  HARBORS,  1977-1996 
ACTUAL  DOLLARS 
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SOURCE:  Navigation  Cost  Recovery  Data  Base  System  (NCRDBS)  Reports,  FY 1977-1996,  USACE,  Institute  for  Water  Resources 
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Figure  M-3 

Navigation  O&M  Cost  Per  Project,  Deep  Draft  Harbors, 

1977-1996 


Fiscal  Year 

—  Cost/Project  (Actual  $'s)  —  Cost/Project  (Constant  1996  $'s) 


Figure  11-4- 

Navigation  O&M  Cost  Per  Project,  Shallow  Draft  Harbors, 

1977-1996 


Fiscal  Year 

—  Cost/Project  (Actual  $'s)  —  Cost/Project  (Constant  1996  $'s) 
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2.4  Navigation  O&M  Expenditures  for  Shallow  Draft  Harbors 

Navigation  expenditures  for  the  ten  highest  cost  shallow  draft  harbors  in  FY  1996 
amounted  to  $19.0  million  or  about  26  percent  of  the  total  for  all  shallow  draft  harbor  projects 
(see  Table  11-6  and  Appendix  B).  Their  total  was  $4.0  million  less  than  estimated  in  the 
President’s  budget  mainly  because  the  Manteo  Bay  and  New  Jersey  Intracoastal  Waterway 
projects  were  $3.2  and  $1.2  million,  respectively,  below  their  estimates.  The  FY  1996  total 
navigation  expenditures  for  the  top  ten  were  only  $0.3  million  below  their  average  for  the 
previous  five  years  as  increases  in  costs  for  six  projects  offset  the  $2.2  million  decrease  for 
Manteo  Bay. 

For  the  past  six  years  expenditures  on  the  ten  highest  cost  shallow  draft  harbor  projects 
have  fluctuated  in  a  small  range  between  $18.5  and  $20.4  million.  Consequently,  their  share  of  all 
shallow  draft  harbor  costs  has  dropped  as  costs  for  other  projects  rose.  None  of  the  projects 
showed  a  trend  of  rising  or  falling  costs,  although  costs  for  the  Trinity  River  were  noticeably 
higher  in  FY  1993-95.  Five  projects  displayed  regular  fluctuations  in  annual  costs  of  less  than  $1 
million  and  another  five  projects  varied  by  more  than  $1  million  per  year.  For  four  projects, 
including  Manteo  Bay,  costs  jumped  even  more  in  one  or  two  years.  Costs  for  Manteo  Bay,  the 
most  expensive  shallow  draft  harbor,  were  $5.2  to  $6.1  million  in  three  years,  but  peaked  at  $8.2 
million  in  FY  1991  and  plummeted  to  $2.1  and  $3.3  million  respectively  in  FY  1994  and  1996. 

While  a  project’s  location  and  physical  characteristics  play  a  role  in  its  costs,  only  two 
(Freshwater  Bayou  and  Rouge  River  Harbor  at  Gold  Beach)  obtain  both  coastal  and  riverine 
influences.  Four  others  are  affected  by  coastal  currents  and  four  by  rivers.  The  added  expense  of 
lock  and/or  dam  operations  and  maintenance  is  borne  by  three  projects  (Okeechobee  Waterway, 
Fox  River,  and  Freshwater  Bayou). 

2.5  Navigation  O&M  Expenditures  for  Deep  and  Shallow  Draft  Harbors  by  State 

In  ten  states  the  navigation  O&M  expenditures  for  harbor  projects  in  FY  1996  exceeded 
$20  million  (see  Table  II-  7  and  Appendices  D  and  E).  In  Louisiana  and  Delaware  the  project 
costs  were  $84  and  $55  million  respectively.  The  costs  in  four  states  were  $30  to  $40  million  and 
$20  to  $30  million  in  four  other  states.  The  projects  in  the  ten  states  cost  a  total  of  $386  million  or 
72  percent  of  the  $586  million  total  for  all  deep  and  shallow  draft  harbor  projects. 

Geographically  three  states  are  on  the  Pacific  Coast;  three  are  on  the  Gulf  Coast;  Florida  is 
on  the  Gulf  and  Atlantic  Coasts;  one  is  on  the  Atlantic  Coast  alone;  New  York  is  on  the  Atlantic 
Coast  and  Great  Lakes;  and  Michigan  is  on  the  Great  Lakes. 
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TABLE  11-5 

NAVIGATION  COST  RECOVERY  OF  O&M  COSTS 
FOR  TEN  HIGHEST  COST  DEEP  DRAFT  PROJECTS 
FY  1991-96  ($1,000) 
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TABLE  11-6 

NAVIGATION  COST  RECOVERY  OF  O&M  COSTS 
FOR  TEN  HIGHEST  COST  SHALLOW  DRAFT  PROJECTS 

FY 1991-96  ($1,000) 
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SOURCE:  Navigation  Cost  Recovery  Data  Base  System  (NCRDBS)  Reports,  FY  1977-1996,  USACE,  institute  for  Water  Resources 


Deep  draft  projects  in  the  top  ten  states  cost  almost  $346  million  in  FY  1996  or  75  percent 
of  all  those  projects.  The  Mississippi  River,  Baton  Rouge  to  the  Gulf,  costing  over  $38  million, 
and  three  other  projects  costing  $8  to  $17  million  helped  boost  Louisiana  to  first  place  in  deep 
draft  costs  among  the  states.  It  was  followed  by  Delaware,  mainly  due  to  the  cost  of  the  Delaware 
River  from  Philadelphia  to  the  Sea,  the  Intracoastal  Waterway  form  the  Delaware  River  to 
Chesapeake  Bay,  and  the  St.  Georges  Bridge.  The  Delaware  River  project  also  borders 
Pennsylvania  and  New  Jersey  and  the  IWW  also  passes  through  Maryland. 

The  ten  states  with  the  highest  harbor  costs  claimed  over  $40  million  or  55  percent  of  the 
$74  million  total  in  FY  1996  shallow  draft  costs.  New  York  headed  the  list  with  shallow  draft 
projects  costing  over  $10  million,  followed  by  Florida  with  $9.5  million  and  Louisiana  with  $6.7 
million.  In  six  other  states  O&M  costs  for  shallow  draft  harbors  were  between  $1  and  $5  million 

2.6  Navigation  O&M  Expenditures  for  Inland  Waterways 

Expenditures  in  FY  1996  for  the  ten  highest  cost  waterways  were  almost  $352  million  and 
almost  three-fourths  of  the  total  for  all  fuel-taxed  waterways  (see  Table  11-8  and  Appendix  C). 

The  most  expensive  was  the  Upper  Mississippi  at  $89  million,  followed  by  the  Ohio,  Lower 
Mississippi,  and  Gulf  Intracoastal  (GIWW),  costing  $57  to  $36  million.  The  Arkansas,  Atlantic 
Intracoastal  (AIWW),  and  Illinois  were  next  with  $27  to  $22  million  while  the  Tennessee- 
Tombigbee,  Black  Warrior-Tombigbee  (BWT),  and  Monongahela  completed  the  top  ten  with 
costs  of  $  1 6  to  $  1 4  million. 

Actual  1996  costs  fell  below  the  amounts  estimated  in  the  President’s  budget  for  eight 
waterways.  Exceptions  were  the  Upper  Mississippi,  which  was  7.4  percent  and  $6.1  million 
higher  than  estimated,  and  the  AIWW,  which  was  7.3  percent  and  $1.8  million  higher.  Although 
the  1996  costs  for  the  ten  highest  cost  waterways  were  about  $1 1  million  above  the  five  year 
average  for  EY  1991-95  their  1996  costs  were  $15  and  $17  million,  respectively,  below  the 
amounts  for  FY  1994  and  1995. 

There  has  been  a  steady  decline  from  81  to  74  percent  in  share  of  total  waterways  costs  for 
the  ten  highest  cost  waterways  over  the  FY  1991-96  period.  This  has  been  due  in  part  to  the 
relative  stability  in  costs  for  many  of  the  high  cost  waterways.  The  annual  costs  for  the 
Monongahela,  BWT,  and  Tenn-Tom  haven’t  deviated  much  from  their  averages.  The  Upper 
Mississippi  and  GIWW  costs  in  FY  1996  returned  to  average  levels  after  surges  in  FY  1994  and 
1995.  On  the  Upper  Mississippi  the  surge  probably  reflected  increased  maintenance  costs  caused 
by  the  Great  Flood  of  1993.  The  43  percent  jump  in  FY  1996  costs  above  the  FY  1991-95 
average  is  probably  an  aberration  for  the  AIWW.  The  Lower  Mississippi  has  been  volatile,  with 
annual  costs  ranging  from  $49  to  $70  million. 
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TABLE  11-7 


NAVIGATION  O&M  EXPENDITURES  FOR  THE  TEN  STATES 
WITH  THE  HIGHEST  TOTAL  PROJECT  EXPENDITURES 
(NON-FUEL  TAX  PROJECTS) 

FY1996  ($1,000) 


State 

Draft 

Shallow 

1  total 

Louisiana 

77,247.1 

6,722.2 

83,969.3 

Delaware 

54,335.6 

669.0 

55,004.6 

Texas 

39,243.8 

1,464.7 

40,708.5 

Oregon 

36,877.0 

3,129.3 

40,006.3 

California 

32,241.7 

1,432.6 

33,674.3 

New  York 

22,566.0 

10,292.7 

32,858.7 

Michigan 

27,081.2 

2,330.8 

29,412.0 

Florida 

19,179.3 

9,540.0 

28,719.4 

Alabama 

20,383.8 

1,106.6 

21,490.4 

Washington 

16,411.8 

4,373.9 

20,785.7 

V at  i***  it 

40,484.3 

TOTAL 

461,722.0 

74,264.0 

536,166.6 

I^SIesShare  of  total 

75% 

,  “  ■ '  . 

5o  m 

SOURCE:  FY  1996  Navigation  Cost  Recovery  Data  Base  System  (NCRDBS)  Report, 
USACE,  Institute  for  Water  Resources 
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TABLE  11-8 

NAVIGATION  OF  O&M  EXPENDITURES* 

FOR  THE  TEN  HIGHEST  COST  FUEL  TAX  WATERWAYS 

FY 1991 -96  ($1,000) 
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SOURCE:  Navigation  Cost  Recovery  Data  Base  System  (NCRDBS)  Reports,  FY  1977-1996,  USACE,  Institute  for  Water  Resources 


Only  three  waterways  showed  clear,  significant  increases  in  O&M  expenditures  from  FY 
1991-93  to  FY  1994-96.  This  would  be  true  even  if  the  data  were  in  constant  rather  than  actual 
dollars.  On  the  Illinois  average  costs  rose  26  percent  and  $4.2  million  from  the  beginning  to  the 
end  of  the  period.  The  Ohio  experienced  the  steepest  increase  of  all,  up  33  percent  and  $14 
million  between  FY  1991-93  and  FY  1994-96. 

The  four  most  expensive  waterways  are  all  over  600  miles  long,  but  their  number  of  lock 
sites,  the  chamber  sizes,  and  age  and  condition  of  the  facilities  vary  considerably  within  each 
segment.  The  Lower  Mississippi  has  no  locks,  the  GIWW  has  only  12  lock  sites  or  approximately 
one  site  per  100  miles,  the  Ohio  has  20  sites  or  two  per  100  miles,  and  the  Upper  Mississippi  has 
28  lock  sites  or  about  four  per  100  miles.  The  Ohio  River  generally  has  more  than  one  chamber  at 
each  lock  site  and  its  main  chambers  are  generally  1200  feet  long.  In  contrast,  locks  on  the  Upper 
Mississippi  are  mostly  600  feet  long.  Most  Ohio  River  locks  date  from  the  1950s  and  1960s,  but 
those  on  the  Upper  Mississippi  date  from  the  1930s. 

While  the  annual  O&M  costs  for  the  Upper  Mississippi  are  about  1.8  times  greater  than 
those  for  the  Ohio,  the  ratio  of  the  cost  per  lock  site  is  only  1.3  to  1.0.  The  somewhat  higher  cost 
per  lock  site  may  be  explained  by  the  age  and  condition  as  well  as  dredging  costs.  Dredging  costs 
on  the  Ohio  were  only  ten  percent  of  the  navigation  O&M  costs  in  FY  1996,  but  the  NCRDBS 
does  not  have  a  comparable  breakout  for  the  Upper  Mississippi.  Waterway  system  navigation 
dredging  costs  accounted  for  14.9  percent  of  total  navigation  O&M  costs  in  FY  1992  according  to 
a  preliminary  detailed  cost  analysis.  Note  that  dredging  on  the  Missouri  and  White  Rivers  was  not 
charged  to  navigation. 

2.7  Navigation  O&M  Project  Performance 

The  above  discussion  of  navigation  operation  and  maintenance  expenditures  has  focused 
solely  on  the  costs  themselves  and  not  on  any  outcome  oriented  measures  of  performance  based 
on  project  utilization  or  efficiency.  Such  measures  involve  relating  project  costs  to  benefits  or,  in 
the  absence  of  benefit  data,  other  project  outputs  that  reflect  use,  such  as  tons  or  ton-miles  of 
traffic,  the  value  of  the  cargo  traffic,  vessel  traffic,  or  lockage  and  lock  hardware  cycles. 

Navigation  program  and  project  performance  measures  have  been  fiilly  addressed  in 
several  other  reports  completed  recently  or  forthcoming  later  this  year,  including  a  major  effort  by 
the  Corps  Headquarters  Directorate  of  Civil  Works  -  Operations,  Construction  and  Readiness 
Division  on  potential  cost  savings  within  the  overall  O&M  program,  and  several  other  studies 
sponsored  by  the  Civil  Works  Policy  Analysis  and  Review  Division  (see  references). 

However,  for  the  purpose  of  ready  reference,  some  general  information  on  navigation 
project  performance  has  been  included  herein.  Appendices  I,  J  and  K  each  include  alphabetical 
listings  of  Corps  navigation  projects  that  match  O&M  expenditures  and  waterborne  commerce 
data  at  the  project  level  or  by  waterway  segment.  Appendix  I  includes  data  for  305  deep  draft 
projects;  Appendix  J  presents  information  on  733  shallow  draft  (not  subject  to  inland  waterway 
fuel  tax)  projects;  and.  Appendix  K  presents  data  on  28  inland  waterway  segments. 


24 


The  O&M  costs  displayed  in  Appendices  I,  J  and  K  were  extracted  from  the  Corps 
NCRDBS  for  the  years  (FY’s)  1990-1994.  Average  annual  O&M  costs  for  port  (deep  draft)  and 
harbor  (shallow  draft  non-fuel  taxed)  projects  were  computed  based  on  the  eighteen  year  period 
FY  1977-1994.  This  average  annual  cost  is  presented  in  1994  dollars,  based  on  the  use  of  the 
Dredging  Cost  Index  developed  by  the  Institute’s  Policy  and  Special  Studies  Division  and  based 
on  IWR’s  Analysis  of  Dredging  Quantities  and  Costs  (FY  1963-1996).  The  average  annual  O&M 
costs  for  inland  waterway  segments  was  computed  on  the  five  year  period  FY  1990-1994. 

Waterborne  commerce  data  is  presented  in  units  of  tons  for  port  projects  (Appendix  I)  and 
shallow  draft  non-fuel  taxed  harbors  (Appendix  J)  and  in  ton-miles  for  the  fuel  taxed  inland 
waterways  (Appendix  K).  The  list  of  port  and  harbor  projects  has  not  been  screened  to  identify 
entrance  or  connecting  channel  projects  where  no  tonnages  are  reported  by  WCSC  because 
commodities  are  not  loaded  or  unloaded  within  these  project  boundaries.  Nevertheless,  such 
projects  are  essential  to  the  viability  of  many  of  the  Nation’s  ports  and  harbors. 

For  ports  and  harbors  the  waterborne  commerce  tonnages  displayed  within  Appendices  I 
and  J  are  for  the  period  FY  1992-1994  with  the  average  annual  tons  computed  for  this  three  year 
time  frame.  The  ton-mile  data  for  the  inland  waterway  segments  (Appendix  K)  is  based  on  a  five 
year  (FY  1990-1994)  average.  While  this  ton-mile  data  for  waterway  segments  is  considered 
uniformly  representative,  the  data  for  some  low  tonnage  port  and  harbor  projects,  particularly 
those  which  primarily  service  commercial  fishing  or  serve  as  a  home  port  for  a  fishing  fleet,  may 
be  seriously  understated  since  much  commercial  fishing  activity  is  unreported.  Furthermore,  the 
Corps  only  directly  collects  a  very  small  amount  of  the  national  fishing  data  (most  is  collected  by 
the  National  Marine  Fisheries  Service  at  the  county  level,  and  later  proportionally  disaggregated 
to  the  port  or  waterway  level  by  WCSC)  with  the  result  that  the  scarce  data  that  does  exist  is  not 
considered  uniformly  reliable.  Likewise,  the  tonnages  for  some  subsistence  ports  which  provide 
the  only  viable  means  of  transporting  cargo  for  populations  in  Alaska,  Hawaii  and  the  island 
territories  may  also  be  understated  because  of  unreliable  data  for  fishing  activities. 

Some  general  system-wide  observations  about  project  performance  can  be  made  based  on 
this  data  as  long  as  the  caveats  discussed  above  are  kept  in  mind.  A  summary  of  the  results 
appears  on  the  next  page  (see  Appendices  I-K  for  complete  details  for  each  project).  As  can  be 
seen  from  the  summary,  about  83%  of  the  deep  draft  projects  reported  traffic  during  1992-1994, 
and  about  85%  had  O&M  costs,  1977-1994.  The  overall  portfolio  averages  about  16.5  cents-per- 
ton.  The  median  O&M  cost-per-ton  of  55  cents  is  based  on  only  those  projects  that  had  both 
O&M  costs  and  reported  traffic  (232  projects).  Even  so,  this  median  is  indicative  of  a 
distribution  of  project  costs-per-ton  that  includes  a  great  number  of  projects  above  the  average  of 
16.5  cents.  Within  the  deep  draft  inventory,  the  group  of  79  highest  cost  projects  (average  annual 
O&M  >  $1  million)  generally  perform  well  with  ah  average  cost-per-ton  only  slightly  above  that 
for  the  overall  category  (19.9  versus  16.5  cents).  Most  of  these  79  projects  have  relatively  high 
traffic  levels  and  low  or  moderate  O&M  cost-per-ton  ratios,  with  the  LA/Long  Beach  project 
having  the  lowest  ratio  at  1.25  cents  per  ton.  Nevertheless,  even  some  projects  in  this  group  do 
have  relatively  less  reported  traffic,  resulting  in  very  high  cost-per-ton  ratios. 
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Deep  Draft 

Shallow  Draft 

Inland  Waterway 

Port  Protects  Harbor  Projects 

Segments 

No.of  Projects/Segments  in  Inventory 

305 

733 

28 

No.with  Zero  Avg.  Annual  O&M  (1977-94) 

46 

324 

0 

No.  with  Avg.  Annual  O&M  >  Zero 

259 

409 

28 

No.  With  Avg.  Annual  O&M  >  $1  Million 

79 

11 

26 

Total  Average  Annual  O&M  $405,536,000 

$57,412,000  $423,114,000 

Avg.  Annual  O&M  per  Project/Segment  $ 
No.  Projects/Segments  with  Zero 

1,566,000 

$  140,400  $ 

15,111,000 

Tons  Reported  (1990-1994) 

No.  Projects  with  Tons  Reported 

52 

416 

0 

(1990-1994) 

253 

317 

28 

Avg.  Annual  Project/Segment  O&M  Cost 

16.5  cents/ 

46.5  cents/ 

0.16  cents/ 

per  Ton  (Project)  or  Ton-Mile  (Segment) 

ton 

ton 

ton-mile 

Median  Annual  Project/Segment  O&M 

54.9  cents/ 

90.5  cents/ 

0.89  cents/ 

Cost  per  Ton  or  Ton-Mile 

ton 

ton 

ton-mile 

O&M  Cost  per  Ton  or  Ton-Mile  for  Projects 

19.9  cents/ 

1.20  dollars/ 

0.16  cents/ 

with  >  $  1  Million  Avg.  Annual  O&M 

ton 

ton 

ton-mile 

As  an  overall  group  the  shallow  draft  harbors  tend  to  possess  both  lower  annual  O&M  and 
traffic  levels.  Only  about  43%  of  the  shallow  draft  projects  reported  traffic  during  1992-1994, 
although  O&M  frequency  (almost  45%  of  the  projects  have  had  no  O&M  1977-1994)  and  the 
average  annual  O&M  per  project  ($140,400)  are  much  less  than  in  the  deep  draft  inventory.  The 
overall  shallow  draft  portfolio  averaged  46.5  cents-per-ton,  about  30  cents  more  than  the  deep 
draft  category.  With  a  median  O&M  cost-  per-ton  of  90.5  cents  the  performance  distribution  of 
the  shallow  draft  group  is  also  skewed  by  a  significant  number  of  high  cost-per-ton  projects.  Only 
1 1  projects  have  average  annual  O&M  costs  exceeding  $1  million,  with  nine  of  these  expending 
between  $  1-2  million  annually  and  the  highest  averaging  $4.2  million  per  year.  Unlike  the  deep 
draft  portfolio,  these  highest  cost  projects  generally  have  higher  cost-per-ton  ratios,  with  the  group 
of  1 1  averaging  about  $1.20  per  ton.  Again,  however,  many  of  the  Corps  shallow  draft  projects 
undoubtably  have  substantial  un-reported  commercial  fishing  and  recreation  activity. 

Performance  on  the  waterways  system  is  not  directly  comparable  to  port  and  harbors 
because  O&M  costs  are  aggregated  by  waterway  segment,  and  traffic  data  is  measured  in  ton- 
miles  as  a  more  meaningful  utilization  indicator.  The  overall  cost-per-ton-mile  for  the  system  is 
0.16  cents.  The  ten  highest  cost  waterways  have  very  low  to  moderate  costs-per-ton-mile,  and 
none  are  high  cost  per  ton-mile,  including  the  Lower  and  Middle  Mississippi  River,  the  Ohio 
River,  and  the  GIWW  segments  .  Although  many  of  the  remaining  18  waterways  have  relatively 
lower  annual  average  O&M  costs,  their  often  relatively  modest  traffic  levels  result  in  only 
moderate  to  very  high  costs-per-ton-mile. 
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APPENDIX  A  -  Deep  Draft  Navigation  Projects, 

Navigation  Cost  Recovery  Analysis  by  Segment. 
O&M  Expenditures  for  FY 1996  (Actual). 
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BAYOU  LABATRE  AL  SAM  39.72  39.72  0.00  0.00  39.72  SINGLE  PUR  NAV  1120 

CHARLOTTE  HARBOR  FL  SAJ  94.47  94.47  0.00  0.00  94.47  SINGLE  PUR  NAV  3000 

GULFPORT  HARBOR  MS  SAM  1643.96  1643.96  0.00  0.00  1643.96  SINGLE  PUR  NAV  7150 
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25  CONNEAUTHBROH  NCB  649.44  649.44  0.00  0.00  649.44  SINGLE  PUR  NAV  3770 

25  DETROIT  RVR  Ml  NCE  4980.58  4980.58  0.00  0.00  4980.58  SINGLE  PUR  NAV  4710 

25  ERIEHBRPA  NCB  895.61  895.61  0.00  0.00  895.61  SINGLE  PUR  NAV  5600 

25  FAIRPORT  HBR  OH  NCB  329.96  329.96  0.00'  0.00  329.96  SINGLE  PUR  NAV  5760 

25  HURON  HBR  OH  NCB  1229.99  1229.99  0.00  0.00  1229.99  SINGLE  PUR  NAV  7920 
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27  CHARLEVOIX  HBR  Ml  NCE  223.25  223.25  0.00  0.00  223.25  SINGLE  PUR  NAV  2990 

27  CHICAGO  RVRIL  NCC  370.09  370.09  0.00  0.00  370.09  SINGLE  PUR  NAV  3810 

27  FRANKFORT  HBR  Ml  NCE  3.07  3.07  0.00  0.00  3.07  SINGLE  PUR  NAV  6130 

27  GD  HAVEN  HBR  Ml  NCE  1262.81  1262.81  0.00  0.00  1262.81  SINGLE  PUR  NAV  6670 

27  GRAND  HAVEN  HBR  MIT  SHR  DM  NCE  64.20  64.20  0.00  0.00  64.20  SINGLE  PUR  NAV  6671 
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27  PORTAGE  LAKE  HBR  Mi  NCE  130.34  130.34  0.00  0.00  130.34  SINGLE  PUR  NAV  21530 

27  OCONTO  HBR  Wl  NCE  0.74  0.74  0.00  0.00  0.74  SINGLE  PUR  NAV  23370 

27  CHICAGO  HBR  IL  NCC  5405.14  5405.14  0.00  0.00  5405.14  SINGLE  PUR  NAV  45009 

27  MENOMINEE  HBR  Ml  NCE  26.41  26.41  0.00  0.00  26.41  SINGLE  PUR  NAV  45044 

27  SHEBOYGAN  HBR  Wl  NCE  87.17  87.17  0.00  0.00  87.17  SINGLE  PUR  NAV  66700 
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29  PTSMTH  HBR  PISTAQUA  RIVER  NED  2.71  2.71  0.00  0.00  2.71  SINGLE  PUR  NAV 

29  PROVIDENCE  R  &  HBR  Rl  NED  124.59  124.59  0.00  0.00  124.59  SINGLE  PUR  NAV 

29  SAKONNETHBR  Rl  NED  0.16  0.16  0.00  0.00  0.16  SINGLE  PUR  NAV 

29  POTOMAC  R  AT  ALEX  VA  NAB  36.59  36.59  0.00  0.00  36.59  SINGLE  PUR  NAV 

29  BALT  HBR  CHS  MD  &  VA  NAB  2541.26  2541.26  0.00  0.00  2541.26  SINGLE  PUR  NAV 
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29  NY  NJ  CHS  NY  NJ  NAN  77.24  77.24  0.00  0.00  77.24  SINGLE  PUR  NAV  12520 

29  NWRK  B  HCKSAK  PASS  R  NJ  NAN  365.26  365.26  0.00  0.00  365.26  SINGLE  PUR  NAV  12550 

29  NORFOLK  HBR  CHSVA  NAO  6191.46  6191.46  0.00  0.00  6191.46  SINGLE  PUR  NAV  12801 

29  PLYMOUTH  HBR  MA  NED  1.36  1.36  0.00  0.00  1.36  SINGLE  PUR  NAV  14200 

29  POTOMAC  R.  DRIFT  REMOVLVA  NAB  858.59  858.59  0.00  0.00  858.59  SINGLE  PUR  NAV  14520 
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30  BEAUFORT  HBR  NC  SAW  0.00  0.00  0.00  0.00  0.00  SINGLE  PUR  NAV  1210 

30  BRUNSWICK  HBR  SAS  3398.54  3398.54  0.00  0.00  3398.54  SINGLE  PUR  NAV  2080 
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31  BELLINGHAM  HBR  WA  NFS  328.31  328.31  0.00  0.00  328.31  SINGLE  PUR  NAV  1310 

31  EVERETT  HBR  SNOHOMISH  RV  NFS  912.49  912.49  0.00  0.00  912.49  SINGLE  PUR  NAV  5700 

31  LK  WASHINGTON  SHF  CNLV/A  NFS  6419.80  5904.50  515.30  0.00  5904.50  SINGLE  PUR  NAV  9400 
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34  OAKLAND  HBRCA  SPN  733.08  733.08  0.00  0.00  733.08  SINGLE  PUR  NAV  12990 

34  REDWOOD  CITY  HBR  CA  SPN  4700.00  4700.00  0.00  0.00  4700.00  SINGLE  PUR  NAV  15100 

34  RICHMOND  HBRCA  SPN  2264.24  2264.24  0.00  0.00  2264.24  SINGLE  PUR  NAV  15280 

34  SACRAMENTO  RVR  CA  SPK  1312.12  1312.12  0.00  0.00  1312.12  SINGLE  PUR  NAV  15870 
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Navigation  Operation  and  Maintenance: 
Expenditures  for  Harbors  and  Waterways 

Fiscal  Year  1996 


APPENDIX  B  -  Shallow  Draft  Navigation  Projects  Not 

Subject  to  the  Inland  Waterway  Fuel  Tax. 
Navigation  Cost  Recovery  Analysis  by  Seement, 
O&M  Expenditures  for  FY  1996  (Actual). 
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STAHR  HBR,  HICKMAN  PORT  LMM  302.37  302.37  0.00  0.00  302.37  SINGLE  PUR  NAV  22020 

NEW  MADRID  HBR  MO  LMM  167.69  167.69  0.00  0.00  167.69  SINGLE  PUR  NAV  33012 

ROSEDALE  HBR  MS  LMK  142.44  142.44  0.00  0.00  142.44  SINGLE  PUR  NAV  87072 

CARUTHERSVILLE  HBR  MO  LMM  155.10  155.10  0.00  0.00  155.10  SINGLE  PUR  NAV  87092 


TABLE  21 S 

SHALLOW  DRAFT  NAVIGATION  PROJECTS  NOT  SUBJECT  TO  THE  INLAND  WATERWAY 
FUEL  TAX-  NAVIGATION  COST  RECOVERY  ANALYSIS  BY  SEGMENT 
OPERATIONS  AND  MAINTENANCE  EXPENDITURES  ($1,000) 

FY  1996  (ACTUAL) 


^■oo  o>  CM  c>i  CO  sr 

^ICD  ^  00  GO  OO  GO  W 

I  CM  CM  <7>  o>  a>  m 

I  GO  GO  GO  O  0>  0>  0> 


§  §  5  §  §  §  § 

z  z  z  z  z 

CL  ll^  Q.  ^  Q.  Q.  ^ 

^  III  III  III  UJ  tU  tU  til 

^_l— 1^— l^-J 

O  CJ  o  o  o  o  o 

z  z  z  z  z  z  z 

</>(/>  C/>  C/>  </>  C/>  CO 


o  — »  S  o  O  O  :3 

iR  to  S  ^  A 

CO  Z:  S  o  o>  in  :s 

5  «  S  t  S  §1 


ttllo  o  O  O  Q  O  O 

^Ip  p  p  O  €>  O  O 

S3|o  O  o  o  o  o  o 


Io  o  p  p  o  o  o 

o  o  o  o  o  p  p 

o  o  o  o  o  o  o 


—  rNir-»C>0000 

SSS5SS“2iesss 

'^  ▼“CMCMOi^^^CMCM 


ZZZZZZZZZiZZ 

Q_Q,Q_C1.Q_Q-C1-Q-^0-Q- 

LULUllJllJliJUJUJliJ^LLlUJ 

00C5C5C5C500-JCJ0 

ZZZZZZZZ3ZZ 

cococococococotoScoco 


o  I  g  o  S3  2  ^  S  g  g  2 

oE5«-S;?t:S;:«g 

T—  CM 


ooooooooppp 

opppppppppp 

ooooooooooo 


oooooooo^oo 
ooooooopmpp 
o'  O  O  CD  o  o  o  o  S  o  o 


^  Q  ^  p  o  O  O 

m  P  2J  iQ 

5  "  W  s  t:  g 


O  O  CO  P  P  P  P  :i^: 

P  P  P  p  P  P  p  :|^ 

o  CO  -1-^  O  p  P  in 

^  CO  CO  p  p  P 

^  <J>  T-  CM  ^ 


1^  ^  ^  >  >  >  > 

Is  s  s  s  s  s  s 


cc  £ 

m  oc  £9 
3:  tn  £  ^ 
ic  =  X  S 
^  j  a  = 

S  ^  i  g 
ui  5  I  i 

^  lU  ^  h- 
O  X  o  < 

^  «  S  o8 
X  X  X  X 

s  s  s  s 


I  CO  CO  CO  CO  CO  CO  CO 


s|2°. 

o&;2’-=S?C:"?:“So 


OCOCMOCOGOh-COOtOp 

ocop'<a;CMpi^incMpp 

oocdT--cOT-cooopoop 

CO  ^  V-  h-  CO 

^  CM 


z  z  z  z  z  z 


3  <  2 

-  — I  < 


W  m  o 

1^2 

O  h-  O 


O  %  S  P-  00 

id  ^  cc  IJJ  LU 

lu  5  3  >  £ 

E  “  X  X  3  g 

^  <  O  o  Sscl  => 

2  Tr  LU  UJ  o  O 

S  »-  •“  O  LL 

s  I-  =>  =>  cc  < 

u-  <  o  O  CO  -* 

^  cc  >-  >-  Z  3 

^  GQ  CD  m  OQ  CD 


^  ^  -^r 


46 


FRESHWATER  BAYOU  LA  LMN  1664.40  1664.40  0.00  0.00  1664.40  SINGLE  PUR  NAV  6200 

GRAPEVINE  LAKE  TX  SWF  1950.00  19.90  1930.10  0.00  19.90  MULTI  W  ALLOC  6760 

TRINITY  RIVER,  TX  SWG  701.70  701.70  0.00  0.00  701.70  SINGLE  PUR  NAV  18510 

PETIT  ANSE.TIGRE, CARLIN  BY  LMN  0.00  0.00  0.00  0.00  0.00  SINGLE  PUR  NAV  22390 

""  ■■■■■■  "  MIMIM  liiiiiigiyiifei  '  .  ® ' 
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LONGBOAT  PASS  FL  SAJ  10.94  10.94  0.00  0.00  10.94  SINGLE  PUR  NAV  23100 

BLACKWATER  RVR  FL  SAM  0.00  0.00  0.00  0.00  0.00  SINGLE  PUR  NAV  23230 

SUWANEE  RIVER,  FL  SAJ  0.13  0.13  0.00  0.00  0.13  SINGLE  PUR  NAV  74391 

WITHLACOOCHIE  RIVER  SAJ  38.46  38.46  0.00  0.00  38.46  SINGLE  PUR  NAV  74393 
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24  IRONDEQUOITBAY.NY  NCB  0.00  0.00  0.00  0.00  0.00  SINGLE  PUR  NAV  8220 

24  OAKORCHARDHBRNY  NCB  0.18  0.18  0.00  0.00  0.18  SINGLE  PUR  NAV  12980 

24  OLCOTTHBRNY  NCB  4.23  4.23  0.00  0.00  4.23  SINGLE  PUR  NAV  44066 

24  WILSON  HBR  NY  NCB  0.23  0.23  0.00  0.00  0.23  SINGLE  PUR  NAV  73938 
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28  CORNUCOPIA  HBRWI  NCE  4.98  4.98  0.00  0.00  4.98  SINGLE  PUR  NAV  3970 

28  LAC  LA  BELLE  HBR  Ml  NCE  0.00  0.00  0.00  0.00  0.00  SINGLE  PUR  NAV  9210 

28  LIHLE  LAKE  HBR  Ml  NCE  69.24  69.24  0.00  0.00  69.24  SINGLE  PUR  NAV  9890 

28  SAXON  HBRWI  NCE  0.00  0.00  0.00  0.00  0.00  SINGLE  PUR  NAV  16500 

28  EAGLE  HBR  Ml  NCE  4.00  4.00  0.00  0.00  4.00  SINGLE  PUR  NAV  22870 
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29  ROYAL  RVR  ME  NED  194.84  194.84  0.00  0.00  194.84  SINGLE  PUR  NAV  15640 

29  SACO  RVR  ME  NED  0.19  0.19  0.00  0.00  0.19  SINGLE  PUR  NAV  15860 

29  SHREWSBURY  RVR  NJ  NAN  611.26  611.26  0.00  0.00  611.26  SINGLE  PUR  NAV  16780 

29  TUCKERTON  CREEK  NAP  5.83  5.83  0.00  0.00  5.83  SINGLE  PUR  NAV  18580 
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29  SHARK  RVRNJ  NAN  70.41  70.41  0.00  0.00  70.41  SINGLE  PUR  NAV  41007 

29  BROWN  CK  NY  NAN  0.33  0.33  0.00  0.00  0.33  SINGLE  PUR  NAV  41022 

29  SHOAL  HBRCMPTNCKNJ  NAN  113.39  113.39  0.00  0.00  113.39  SINGLE  PUR  NAV  41035 

29  BRONX  RVR  NY  NAN  39.33  39.33  0.00  0.00  39.33  SINGLE  PUR  NAV  41057 

29  MATTITUCK  HBR  NY  NAN  1003.18  1003.18  0.00  0.00  1003.18  SINGLE  PUR  NAV  41082 
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29  ANAC0ST1A  RVR  BASIN  DC  M  NAB  0.00  0.00  0.00  0.00  0.00  SINGLE  PUR  NAV  73608 

29  CHEESEQUAKE  CREEK,  NJ  NAN  10.80  10.80  0.00  0.00  10.80  SINGLE  PUR  NAV  73626 

29  SHINNECOCK  INLET  NY  NAN  49.75  49.75  0.00  0.00  49.75  SINGLE  PUR  NAV  73644 

29  GLEN  COVE  CRK  NY  NAN  437.74  437.74  0.00  0.00  437.74  SINGLE  PUR  NAV  73686 

29  RONDOUT  HARBOR  NY  NAN  0.23  0.23  0.00  0.00  0.23  SINGLE  PUR  NAV  73705 
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30  ST.  JOHNS  R  TO  LK  HRVY  FL  SAJ  0.00  0.00  0.00  0.00  0.00  SINGLE  PUR  NAV  74387 

30  BAKERS  HAULOVR  IN LT  FL  SAJ  0.00  0.00  0.00  0.00  0.00  SINGLE  PUR  NAV  74482 

30  EAU  GALLIE  HBR  FL  SAJ  2.33  2.33  0.00  0.00  2.33  SINGLE  PUR  NAV  74489 

30  PAMLICO  &  TAR  R  NC  SAW  132.34  132.34  0.00  0.00  132.34  SINGLE  PUR  NAV  74615 

30  WW  CONN  PAMLI SD  BEAU  HB  SAW  12.71  12.71  0.00  0.00  12.71  SINGLE  PUR  NAV  74632 
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Navigation  Operation  and  Maintenance: 
Expenditures  for  Harbors  and  Waterways 

Fiscal  Year  1996 


APPENDIX  C  -  Shallow  Draft  Navigation  Projects 

Subject  to  the  Inland  Waterway  Fuel  Tax. 
Analysis  by  Segment.  O&M  Expenditures 
for  FY  1996  (Actual). 
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ROBERT  F.  HENRY  L&DAL  SAM  5350.00  941.00  4409.00  0.00  941.00  MULTI  W  ALLOC  8590 

MILLERS  FERRY  L&D  AL  SAM  4175.40  1019.00  3156.40  0.00  1019.00  MULTI  W  ALLOC  11230 

ALA-COOSA  RIVERS,  AL  SAM  4587.10  4160.50  426.60  0.00  4160.50  SINGLE  PUR  NAV  23240 
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15  ALLEGHENY  RVR  PA  ORP  12646.95  12645.91  1.04  0.00  12645.91  SINGLE  PUR  NAV 
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29  ATLANTIC  IWWVA  NAO  1469.68  1469.68  0.00  0.00  1469.68  MULTI  WO  ALLOC  720 

29  AlWW  DISMAL  SWAP  CANAL  NAO  1642.09  1642.09  0.00  0.00  1642.09  SINGLE  PUR  NAV  88800 
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32  JOHN  DAY  L  D  OR  WA  NPP  12202.90  1411.40  10791.50  0.00  1411.40  MULTI  W  ALLOC  8480 

32  LIHLE  GOOSE  L  D  WA  NPW  4534.60  311.30  4223.30  0.00  311.30  MULTI  W  ALLOC  9880 

32  LKOUT  PT  OR  NPP  5881.30  30.70  5850.60  0.00  30.70  MULTI  W  ALLOC  10050 

32  LWR  GRANITE  L  D  WA  NPW  8602.50  227.60  8374.90  0.00  227.60  MULTI  W  ALLOC  10180 

32  LWR  MONUMENTAL  LDWA  NPW  6547.00  354.00  6193.00  0.00  354.00  MULTI  W  ALLOC  10210 
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Navigation  Operation  and  Maintenance: 
Expenditures  for  Harbors  and  Waterways 

Fiscal  Year  1996 


APPENDIX  D  -  Deep  Draft  Navigation  Projects, 

Navigation  Cost  Recovery  Analysis  by  State, 
O&M  Expenditures  for  FY 1996  (Actual). 
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14360  CA  CHISHBRCA  SPL  1875.33  1875.33  0.00  0.00  1875.33  SINGLE  PUR  NAV 

4430  CA  DANA  POINT  HARBOR  CA  SPL  0.00  0.00  0.00  0.00  0.00  SINGLE  PUR  NAV 

7860  CA  HUMBOLDT  HBR  BAYCA  SPN  2600.45  2600.45  0.00  0.00  2600.45  SINGLE  PUR  NAV 

74719  CA  L  A  AND  LONG  BEACH  HBRS  CA  SPL  1001.05  1001.05  0.00  0.00  1001.05  SINGLE  PUR  NAV 
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16140  CA  SAN  FRANCISCO  HBR  DRFT  REM  SPN  2066.07  2066.07  0.00  0.00  2066.07  SINGLE  PUR  NAV 

16180  CA  SAN  JOAQUIN  RVR  CA  SPK  822.85  822.85  0.00  0.00  822.85  SINGLE  PUR  NAV 

15730  CA  SANTA  BARBARA  HBR  CA  SPL  1543.58  1543.58  0.00  0.00  1543.58  SINGLE  PUR  NAV 

88920  CA  SF  BAY  LONG  TERM  MGTSTRAT  SPN  711.44  711.44  0.00  0.00  711.44  SINGLE  PUR  NAV 
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FL  CANAVERAL  HARBOR  FL  SAJ  2970.54  2970.54  0.00  0.00  2970.54  SINGLE  PUR  NAV 

FL  CARRABELLE  HARBOR  FL  SAM  0.00  0.00  0.00  0.00  0.00  SINGLE  PUR  NAV 


(/) 

H 

O 

LU 

-3 

o 

QC 

0. 


LU  = 
-J  I- 
GQ  < 
<  O 
»“  > 


< 

QC 

O 

0. 

LU 

UJ 

O 


o 

o 

Se 

P  (f) 

0)  LU 

>-  ? 

“h 

^  Q 
W  Z 
>:  LU  3 

<  s  5 

J  LU  Q 
a 

UJ 
> 
o 
o 

UJ 
IT 


<  (O 
7  0> 
Oi 


H 

(/) 

O 

O 


UJ 

< 


o 

z 

< 


=  o 


< 

CD 

> 

< 


< 

cc. 

UJ 

0. 

o 


ir 


ac.--  :•• 

asiii 

* 


:::fl 

iiw 


bll 

M 

m 


mm 

i 


lljw 

2"’ss 

5.1 


iP6^ 


> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

>  s 

> 

5 

5* 

5 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

^wm 

z 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

z  * 

X 

X 

X 

£C  & 

X 

3 

3 

3 

13 

3 

3 

ZD 

z> 

3 

3 

3 

3 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Q- 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

H  tti 

X 

_l 

_J 

_l 

_l 

_l 

J 

_l 

_l 

-1 

_l 

iiJ 

O 

o 

o 

o 

o 

o 

o 

o 

o 

C5 

o 

o 

o  ^ 

C3 

o 

o 

o 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

Z 

z 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X  ^ 

X 

X 

X 

X  * 

X 

in 

h«-  OI 
o> 


c3  —  rp  Ih^ 


ca 

0>  SjS:::; 

0>  :::S:::; 


o> 


in 
«d 

s  o 

C9 


in 

i:i 

'*■  sgsiii 


OOOOOOOOOOOOO  |::@:i:i 

oSSoppooopopo 

OOOOOOOOOOOOO 


O  p  O  O  Sp:::i 

O  O  O  O  }  &:■:: 

O  O  O  O  O 


o  o  o  p  p  p  p 
o  o  o  o  o  p  p 
o  o  o  o  o  o  o 


o  o  o  o 
o  o  o  o 
o  o  o  o 


in 
r*  OI 
CO 

^  p 
o>  ^ 


^£aeoPS2«>'^.  2*^3 

r-g«o5oo!5o® 


■^CO— *CacO<=>«^tD«?? 

s§Sgi°5g°^ 


^  ^  ^  ^  < 

<<<<<<< 


sm 


s» 

O  :::5St¥; 


OI® 

in 

S 

p  ^ 
S  qO 

CO  5Jf 


o 

o 

o 


“?  o>  -o- 
00  o>  oo 

S?  O  o> 


o  Scsk 


Esii 

OI  ’Sf 


in 


in 

0>  ^  fvi 

00  0)  00  ^ 
®  o  oi  o 
CO  ^ 


z 


s 

s 

”D 

“D 

"O  !•  ■' 

X 

X 

X 

X 

< 

< 

< 

< 

<  >• 

< 

< 

< 

< 

X 

X 

X 

X 

X 

X  V 

X 

X 

X 

X 

tc 

o 

m 

cc 

< 

X 

< 

z 

o 


cc 

o 

CD 

cc 

< 

X 

liJ 


X  cc 

CD  CD 


X 
CD 

_l  X 

^  c!  o> 
X  111 
CD  X  O 
__  X  CD  < 

giiili 

CQ  111  liJ  <  X  > 
X  m  CD  Mg  ^  ui 

s  S  S  <  CO  " 


X 

CD 

X 

CJ 

cc 

CD 

CO 

X 


o  E  Cu  =5  S  X  x 


_  —  _  cc  CO  ‘  _ 
<  <  LU  O  I—  < 


CO 


i 

■  w 


o 


<  c;j  ® 
S  ^  tt  ^ 

s  |iil 
iisi* 
ilili 

X  <  <  <  '^6:::: 

X  o  &>  xs 


<  < 
o  o 


< 

o 


O  O  O  O 

o  'tr  CD  Cr 

O  00  CM  ^  2 

CO  in  CD  oo  2? 


o 

o> 

in 

o 

o 

o 

1- 

o 

o 

g 

rcWI 

CD 

CM 

LO 

in 

CD 

oo 

o 

CO 

o 

o  WM 

in 

CO 

CM 

o 

CO 

CO 

CO 

CO 

CD 

1^ 

OO 

m 

T** 

h- 

I**- 

m 


o 

o 


c6 


o 

o 


X 

X 


o 

z 

o 


74 


o 

o 

o 

LU  r-*' 
H 

^  (0 

"S 


5  5  5  5 

z  2:  z  z 
oc  oc  oc  oc 
3  3  3  :2 
Q.  a.  Ol  Q. 


0000 
z  z  z  z 

CO  (O  CO  CO 


o  ^  o>  to 
”  o  o> 
'I-*  ^  o  ^ 

5 

LO  S  CO  U> 


^  ^  ^  ^  8  ^ 

z  z  z  z  ^  z 

CC  OC  fiC  cc  <  oc 

Q.  Q.  O.  Q.  P  a. 

lU  lU  liJ  lU  ^  Ul 

-4  ^  ^  ^  C  ^ 

o  o  a  o  □  o 

Z  Z  Z  Z  3  z 

CO  CO  CO  CO  s  <0 


to  eo  CO  f-  S 

8  cm  to  CO  CO  ^ 

S2  S  S 
®  S  i  S  i  s 

CO  00  1"  CO 


LU  Q 
-I  H 
ffl  < 
<  CD 

•“  > 

< 


5 
w  z 
>;  lu 

— J  n 

<  X  ^ 

1  ^  H 

2  lU  O 

o  < 

oc  z  ^ 

LU  ^  <0 

>  z  2 

o  u  ? 

E^i 

si 

“I 


<  ^ 

CD  < 

5  “J 
2  o 


S  S  8 


CO  CO 


O  2  CJ)  to 
1^  o  c» 


SCO  CO 
00  1- 
00  ^  <0 


CO  ?  oq 
O  CO  CO  ■=• 
0>  CO  <r- 
00  ^  CO 


000 

000 


£  S  3C 
Sou 
m  z  S 


8  8  8  8  8  8 


to  CO  CO  ▼-  S 
CM  to  CO  CO  3 


S  g  9  8  i 
S  So  S  S  “ 


in  CO  CO  <«-  S 

CM  to  CO  CO  S 

<3  tr  Q  S  S 


E  3  3  3 

o  «  ^  g 

i  3  ^  I 
9  3  i  £ 


E  <  o 
<  u  z 


3333333 


17004.48  17004.48  0.00  0.00  17004.48  SINGLE  PUR  NAV 


(/) 

H 

O 

UJ 

-3 

O 

cc 

Q. 


LU  ^ 


CQ 

< 


o 

H 

s 

5 


< 

t£ 

Q 

Q. 

UJ 

UJ 

O 


o 

o 

UJ  S' 

5  ^ 

P  w 

CO  m 

>•  S 

CQ  = 

5 

w  z 

>:  UJ  3 
-J  n  H 

<  S  ^ 

i  ^  H 

>  o  < 

QC  2  w 

Ul  < 

>  Z 
O  UJ 
O  H 
UJ  Z 

“I 


< 

g 

> 

< 


to 

a> 

o> 

>- 

LL 


g 

5 

cc 

UJ 

0. 

o 


> 
£C 
ai 

S 
« 
lot 
«C 


flC  w 

18 

Z 

O 

<5  O 


go 


&  <» 


2: 


cu 


155 


> 

> 

>  ' 

> 

> 

> 

> 

> 

5  - 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

z 

z 

z 

z 

z 

z 

z 

z  . 

z 

z 

z 

cc 

oc 

cc  ss 

cc 

cc 

cc 

cc 

cc  . 

cc 

cc 

cc 

ID 

3  ^ 

3 

3 

3  : 

3 

3 

3 

a. 

o. 

Q-  ^ 

Q. 

Q. 

□. 

o. 

Q- : 

CL 

o- 

CL 

Ul 

UJ 

Ul  M 

UJ 

Ul 

Ul 

UJ 

UJ  ' 

UJ 

Ul 

UJ 

_l 

-J 

—1 

~J 

_l 

_l 

^  : 

_l 

O 

o 

a  ^ 

o 

o 

o 

C5 

o 

O 

o 

o 

z 

z 

2: 

z 

z 

z 

z  : 

z 

z 

z 

CO 

CO 

CO  ^ 

w  ^ 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

'  CD 


0> 

CO  : 

T—  CO  •  * 
h-  LO 
CO 


O  O  O 

o  o  o 
o  o  o 


o  CO  O  KiW;:: 
0^0 
o  -I-  o  : 

1^ 


M 


1^  S  40  ’S' 

CO 

^  in  ■*”  . 

CO  :  ^  ■ 


O  O  O 
UJ  UJ  liJ 

z  :z  2= 


m  o 


o 

o _ 

Q:. 


_ 

^  o.  ^ 

O  <  J 

CD  O  Cl.  ^1^ 

® 

istm  :• 

5J!»;;;  j 

®o  o  g 


^  ^  1-  ^ 

S 

sgss 

CM  OO 


CO  in 


o  o  o  o  o  -O 


o  o  o  o  o 

o  o  p  o  o 

o  O  O  O  O  'O 


CD  CQ  m  CD  CD  i' 

<  <  <  <  < 

z  z  z  z  z  . 


< 

> 

oS 

o 


cc 

CD 


z 

> 

CO 

z 

o 

X 

X 

o 

s 

Ul 

X 

o 

X 

o 

o 

o 

t: 

o 

IX. 

Sj 

X 

ay 

in 

CC 

X 

§ 

66 

o 

X 

CC 

X 

X 

CQ 

CD 

X 

X 

X 

X 

X 

Ul 

UJ 

Ul 

X 

X 

X 

X 

o 

o 

o 

o 

S 

s 

s 

s 

1— 

1- 

1- 

o 

— 1 

-J 

_l 

H“ 

< 

< 

< 

O 

CQ 

X 

X 

X 

O 

o 

o 

o 

s 

s 

s 

s 

in 

.  _»  in  -r-  CM  ^ 

:;  h..  0>  1^  h".  0> 

:;  OO  ^  OO  OO  CM 


o>  g  ^ 

cJ  gii 


o  p 
o  o 


^  iri  u!k 


O 

o 


o 

o 


CM 

CO 

^7 

CO 

p 

- 

CM 

CM 

a> 

CO 

in 

|g| 

o> 

a> 

CM 

h- 

p 

« 

in 

CM 

(O 

1^ 

00 

00 

r^ 

CO 

CO 

o 

in 

o 

a> 

o 

in 

III 

o 

UJ 

z 


m 

S 

X 

Ul 

s  ^ 

Ul 

> 

X  WM 

X 

s 

X 

X 

X 

o 

Q 

X 

Ul 

z 

o 

X 

UJ 

z 

< 

z 

1- 

_l 

z 

X 

X 

UJ 

X 

< 

Ul 

Ul  *•*'*•* 

s 

s 

s 

76 


(0 

o 

LU 

"3 

o 

cc 

Q. 


LU  S 


o 

o 

o 

UJ  T-" 
I-  ^ 

H  </) 

CD  = 

2>Q 
W  Z 
>  UJ 

<  X 


OQ 

< 


s 

5 

z 

H 

LL 

< 

CC 

O 

0. 

LU 

UJ 

Q 


>- 

CC 

LU 

> 

o 

o 

Ul 

cc 

h” 

</> 

O 

o 

Z 

g 

H 

< 

g 

> 

< 

z 


UJ  o 

<  (O 

Z  O’ 

m  2* 

< 


< 

z 

o 

I- 

< 

cc 

UJ 

CL 

o 


>; 

£C..: .... 

ai  |i-: 
>  & 
OO; 

Q  O 

sc 

8..S 
sg 
:0 


> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

z 

Z 

z 

z 

z 

z 

z 

z 

z 

z 

Z 

z 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Ul 

LU 

LU 

lU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

_l 

_i 

— J 

_l 

_l 

o 

o 

O 

O 

<D 

O 

O 

O 

a 

O 

o 

Z 

z 

z 

z 

Z 

z 

z 

z 

z 

z 

z 

z 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

in 

CM 

in 

C7> 

CO 

OO 

in 

OO 

o 

CM 

o 

o 

CM 

o 

lO 

CO 

r^ 

o' 

o 

CM 

p 

o 

Q 

p 

co' 

CM 

CM 

CO 

CM 

OO 

o> 

CO 

CO 

CM 

CD 

oc> 

co' 

CO 

in 

CD 

in 

^"1 


Ul 

z 

m 


5 


5  5 


5 


z> 

Q. 


oc  CC  QC  cc  CC 

3  3  0  3  3 

o.  o_  a.  Q.  Q. 


Z  Z  Z 


CD 

P 

CO 

o 

in 

in 

CO 

00 

CM 

P 

o>' 

1^ 

P 

cd' 

CM 

in' 

cd 

T“ 

OO 

in 

CD 

OO 

CO 

CM 

Y~ 

T— 

CO 

o  o 
o  o 
o  o 


o  o  o 


o  o  o  o 
o  o  o  o 
o  o  o  o 


o  o  o 


o  o  o  o 
o  o  o  o 
o  o  o'  o' 


oooooooooooooooooooo 

oooooooooooooooooooo 

oooooooooooooooooooo 


in 

O) 

OO 

in 

CO 

CM 

in 

CO 

in 

cd 

h- 

o 

p 

co' 

CM 

CM 

cd 

CM 

OO 

o> 

cd 

CM 

CD  ^ 

CM  CO 


o 

O  ^  CM 
P  CD 
00  CO  CO 

m 


CD 

p 

CO 

o 

in 

m 

CO 

00 

CM 

P 

o> 

P 

CD 

CM 

in 

00 

OO 

in 

CD 

OO 

CO 

CM 

CO 

lo  a> 
CO  CM  m  CO 


CO  1— 

OO 


LO 


in 

”  gj  ”  ?!  S  ”  S 


CO 


o 

O  ^  CM 


o 

p 

OO  CO  w  fS 
m  ^ 


o  o 


CD 

h- 

CO 

in 

00 

CM 

P 

.1^ 

o  in 

CO 

rs. 

P 

T— 

o> 

i^'  P 

co' 

CM 

in' 

od 

OO 

"cr 

1^  1- 

in 

CO 

OO 

CO 

CM 

T-* 

CO 

UJ  LiJ  UJ 

o  o 


LU 

LU 

UJ 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

O 

O 

o 

o 

o 

O 

O 

O 

o 

O 

O 

O 

o 

o 

o 

O 

O 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

h-  ^ 

p  £  g 

£  S  < 

>  O  a 

Ul  O 
)S^  ^  m 
o  oc  >. 
<  <  111 
^  Z  X 

moo 


^  ^  rr  cc 

^  5  S  “  S 

S  “  a:  z  w  g 

>  fc  =*=  >  S  2 

^  O  ly  z  s  a: 

o  ^  s  ^  ^  o 

X  Z  ?  Z  CD 

I-  <  ^  <  <  X 

UJ  GC  cc  X  < 

O  X  O  O  O  X 


X 

< 

-J 

o 

I—  — ^ 

CO  X  cc 
UJ 


< 

o  _ 

X  5  _ 

S  W  s  ® 

fr*  L_  ss  cc 

g  t  S  CD  O 

S  S  ^  g  m 

X  X  §  $  5 

X  X  ^  z  ^ 

Q  Q  <  O  UJ 


<  < 


UJ  O  fc: 

UJ  z  <2 


O  O  Ul 
X  X  iiC 


X  — 
CD  S 
X 
UJ  CD 
Ul  3: 
^  UJ 

s  o 
o  cc 


z 

o 


< 

o 


X 

O  ^ 
CD  ^ 
X  X 
<  X 
X  X 

z  z 
o  o 

<5  O 

UJ  LU 
CO  CO 


UJ  o  3  3 


s  s  s 


s  s  s  s  s  s 


o  o  £2 

^  S  ® 

■*”  P  i? 


O  O  O  -r- 
•*-  CO  h«. 

|S^  <1-  (O  CD 

^  CD  CD  CD 


O  O  -r-  O 
O  ^  CD 

CO  CD  CD  D> 
OO 


O  O  CO  O  1-  o 
h«*  OO  TT-  •«a-  CD  CD  CO 

CM  ^  o  o  h«-  o  o 

O  O  OO  m  <f—  CM  CM 


77 


13330  Ml  ONTONAGON  HBR  Ml  NCE  769.35  769.35  0.00  0.00  769.35  SINGLE  PUR  NAV 

13850  Ml  PENTWATER  HBR  Ml  NCE  421.19  421.19  0.00  0.00  421.19  SINGLE  PUR  NAV 

21530  Ml  PORTAGE  LAKE  HBR  Ml  NCE  130.34  130.34  0.00  0.00  130.34  SINGLE  PUR  NAV 

48012  Ml  PRESQUE  ISLE  HBR  Ml  NCE  0.85  0.85  0.00  0.00  0.85  SINGLE  PUR  NAV 


o 

o 

o 

LU  1-’^ 


<0 


< 

(0  UJ 


UJ  S 


m 

< 

H 


0) 

H 

O 

LU 

o 

QC 

Q. 

Z 

g 

H 

g 

5 


< 

QC 

Q 

Q. 

LU 

LU 

Q 


>■ 

m 


QC 

D 


JQ  Q 

(O  Z 


< 

z 

< 

> 

QC 

LU 

> 

o 

o 

LU 

QC 

H 

O) 

O 

O 


< 

o 

> 

< 


LU 

Q. 

X 

LU 


< 

3 


LU  O 

<  g 

m  ? 

sS: 

< 


< 

z 

g 

H 

< 

QC 

LU 

Q. 

O 


>. 

aJI  J-*: 

. m 

m 

m 


■ 


mi 

m 

m 


m 

o 

— 

fl2  i-« 

18 


Bi® 

m 


.._.w 

lii 


< 

z 


IX 


> 

> 

> 

> 

> 

o 

> 

> 

> 

> 

5 

< 

< 

< 

< 

< 

o 

< 

< 

< 

< 

< 

z 

z 

z 

z 

z 

—1 

Z 

z 

Z  ::  ' : 

z 

z 

z 

z 

z 

cc 

cc 

cc 

cc 

cc 

.J 

CC 

cc 

CC 

cc 

cc 

cc 

cc 

cc 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

CL 

Q. 

o. 

a. 

Q. 

o 

Q. 

CL 

Q. 

O. 

o. 

Q. 

Q. 

CL 

1X1 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

-J 

_l 

_l 

_l 

—1 

_l 

O 

C5 

o 

a 

o 

o 

o 

o 

o 

O 

a 

C5 

o 

z 

CO 

Z 

CO 

z 

CO 

z 

CO 

z 

CO 

3 

£ 

z 

CO 

z 

CO 

z 

CO 

z 

CO 

z 

CO 

z 

CO 

Z 

CO 

z 

CO 

IToOh-COCOCOO^*' 

CM^T-0>5>jOr^O^ 

»  „  eo  -  h-  -  CM  155 


o  o  o  o  o 


o 

^  o  o  o 

00  o  o  o 

-  ■  - 

CO 


o  o  o 


■ 


oooooJHooo 
00000^-000 
0000  0  ^000 


_  o 

^  OO  h-  O  CO  oo  o> 

cm"i—  o>|^or^o 

OOg^OCOT-Ox: 

®2  OO  CO  ^  T—  CNJ 


^ooi^Scoooo)  sS 

mCM^-i-WcJOr^O  :::^ 

cNi*^i;:e>ii-c20>h:;0  ;::«s 

OCOS2'T"OtO'“0‘*“  V.Qt 
T-  ®2oOCO|i-h>-i-CM 


Ml  III  III  III  m  UJ  m  m  m 

OOOOOOOOO 


CO 

O 

Q. 

CO 

o 

U1 

o  _ 
cc  £  s 

>  5  “= 


cc 

CD 


CC  S 


cc 

tt  5  5  oc  “j  ^ 

lu  <  <  g  w  5 

<5  5  5  J  o  < 

ZD  O  O  ^  ^ 

Q  ^  ^  1^  H-  ^ 

OC  CO  CO  CO  CO  CO 


£  £  £ 


<  s  • 

s  1  = 
i  - 

S  S 

“  I  cc: 

X  S  S 
^  3  J 
°  t  t  I 

I  a:  5 

CO  ^  ^  R 


0<«tOOOO<f-OW 

0>10CMOl0C0l0Y~h«» 

mo^cococococo^ 

Ln^r«-h«-r^r^r^o>^ 


§  o  o  ^ 

°  s  « 

LO  ~ 


CO 


o> 


.  « 
o  CO  CM  -w 
c\i  CO 


CM  CO^^ 


o  ^ 

«  ^ 

TT  CD  CM  O 

S  ^ 

CO  CO 


cc  CD 
O  DC 
CC  CO 
LU  < 

£ 


< 

cc 

a 


CO 

cc 

CD 

z: 


§ 

M. 

<o 

tu 


z  z  z 


I-  o 
O 
CO  r>- 
a>  oo 
o>  «!- 


U>  'I-  ^ 

a>  o>  oik 

5  5  g 

CD  CD  ^ 

T-  -r-  CO 


O  O  O 


CD  'T-  1;^ 

(3>  a> 

£2  S 

S  S  S 


CD  ’1“ 

<j>  <J>  oo 


CD  CD  ^ 

’I-  1-  ^ 


LU 

LU 

LU 

£ 

£ 

o 

o 

o 

< 

< 

z 

z 

z 

CO 

CO 

CO 

E  W 

o  S 

CD  CD 
CC 

S  < 


CC 

o 

Q- 


C5 


3 

O 

C5 

u  ss! 

CO  g 

<  p 

Q_  ^ 


CL 


ii3i 

m 

M 


78 


TABLE  1D 

DEEP  DRAFT  NAVIGATION  PROJECTS 
NAVIGATION  COST  RECOVERY  ANALYSIS  BY  STATE 
OPERATION  AND  MAINTENANCE  EXPENDITURES  ($1,000) 

FY  1996  (ACTUAL) 


79 


1040  NY  BAYRDGE  REDHOOKCHNY  NAN  39.50  39.50  0.00  0.00  39.50  SINGLE  PUR  NAV 

1660  NY  BLROCKCH  TONAWANDAHBR  NCB  3546.51  3546.51  0.00  0.00  3546.51  SINGLE  PUR  NAV 
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3430  OH  CLEVELAND  HBR  OH  NCB  5440.47  5440.47  0.00  0.00  5440.47  SINGLE  PUR  NAV 

3770  OH  CONNEAUTHBROH  NCB  649.44  649.44  0.00  0.00  649.44  SINGLE  PUR  NAV 

5760  OH  FAIRPORT  HBR  OH  NCB  329.96  329.96  0.00  0.00  329.96  SINGLE  PUR  NAV 

7920  OH  HURON  HBR  OH  NCB  1229.99  1229.99  0.00  0.00  1229.99  SINGLE  PUR  NAV 

10060  OH  LORAIN  HBR  OH  NCB  2089.37  2089.37  0.00  0.00  2089.37  SINGLE  PUR  NAV 
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W.V.V.V.VAV*V.V.%V.V*V.W*V*%%V*S  mm  ».• 

8237  PA  7.5  MACY  STANDBY  TIME  NAP  0.00  0.00  0.00  0.00  0.00  SINGLE  PUR  NAV 

4550  PA  DEL  RVR  BETWN  PHILA  TREN  NAP  3363.17  3363.17  0.00  0.00  3363.17  SINGLE  PUR  NAV 

5600  PA  ERIEHBRPA  NCB  895.61  895.61  0.00  0.00  895.61  SINGLE  PUR  NAV 
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73772  VA  CAPE  CHARLES  CITY  HBRVA  NAO  0.00  0.00  0.00  0.00  0.00  SINGLE  PUR  NAV 

73783  VA  CH  TO  NEWPORT  NEWS  VA  NAO  947.23  947.23  0.00  0.00  947.23  SINGLE  PUR  NAV 
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13320  WA  OLYMPIA  HBRWA  NPS  16.22  16.22  0.00  0.00  16.22  SINGLE  PUR  NAV 

13970  WA  PUGET  SOUND  ITS  TRIBWW  NPS  756.49  756.49  0.00  0.00  756.49  SINGLE  PUR  NAV 

67318  WA  SEATTLE  HBRWA  NPS  622.60  622.60  0.00  0.00  622.60  SINGLE  PUR  NAV 

72902  WA  TACOMA  HBRWA  NPS  0.00  0.00  0.00  0.00  0.00  SINGLE  PUR  NAV 

19990  WA  WILLAPA  HBR  NPS  137.33  137.33  0.00  0.00  137.33  SINGLE  PUR  NAV 
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Navigation  Operation  and  Maintenance: 
Expenditures  for  Harbors  and  Waterways 

Fiscal  Year  1996 


APPENDIX  E  -  Shallow  Draft  Navigation  Projects  Not 

Subject  to  the  Inland  Waterway  Fuel  Tax, 
Navigation  Cost  Recovery  Analysis  by  State.  O&M 
Expenditures  for  FY  1996  (Actual). 
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8170  DE  IWWREHOBOTHBAYTODELA  NAP  154.23  154.23  0.00  0.00  154.23  SINGLE  PUR  NAV 
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9280  FL  LA  GRANGE  BAYOU  FL  SAM  0.00  0.00  0.00  0.00  0.00  SINGLE  PUR  NAV 

23100  FL  LONGBOAT  PASS  FL  SAJ  10.94  10.94  0.00  0.00  10.94  SINGLE  PUR  NAV 

22250  FL  MELBOURNE  HBR  FL  SAJ  0.00  0.00  0.00  0.00  0.00  SINGLE  PUR  NAV 

74483  FL  NEW  PASS  SARASOTA  FL  SAJ  95.27  95.27  0.00  0.00  95.27  SINGLE  PUR  NAV 

13240  FL  OKEECHOBEE  WWY.FL  SAJ  4649.20  3765.20  884.00  0.00  3765.20  SINGLE  PUR  NAV 
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6200  LA  FRESHWATER  BAYOU  LA  LMN  1664.40  1664.40  0.00  0.00  1664.40  SINGLE  PUR  NAV 

9360  LA  LAKE  PROVIDENCE  HBR  LA  LMK  203.92  203.92  0.00  0.00  203.92  SINGLE  PUR  NAV 

87168  LA  MADISON  PARISH  PORT  LMK  40.00  40.00  0.00  0.00  40.00  SINGLE  PUR  NAV 

63  LA  MISS  ROUTLTS  VENICE  LA  LMN  1870.38  1870.38  0.00  0.00  1870.38  SINGLE  PUR  NAV 

99984  U  MR&T-BATON  ROUGE  HBR  LMV  405.00  405.00  0.00  0.00  405.00  SINGLE  PUR  NAV 
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73554  MD  BROAD  CKMD  NAB  139.83  139.83  0.00  0.00  139.83  SINGLE  PUR  NAV 

73557  MD  CHESTER  RVRMD  NAB  63.45  63.45  0.00  0.00  63.45  SINGLE  PUR  NAV 

51950  MD  CRISFIELD  HBR  MD  NAB  35.54  35.54  0.00  0.00  35.54  SINGLE  PUR  NAV 

73583  MD  FISHING  BAY  MD  NAB  67.34  67.34  0.00  0.00  67.34  SINGLE  PUR  NAV 
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339  ME  CRIEHAVEN  HER  ME  NED  79.13  79.13  0.00  0.00  79.13  SINGLE  PUR  NAV 

39054  ME  JOSIASRME  NED  1.91  1.91  0.00  0.00  1.91  SINGLE  PUR  NAV 

8900  ME  KENNEBUNK  RVR  ME  NED  35.84  35.84  0.00  0.00  35.84  SINGLE  PUR  NAV 

15640  ME  ROYAL  RVR  ME  NED  194.84  194.84  0.00  0.00  194.84  SINGLE  PUR  NAV 

15860  ME  SACO  RVR  ME  NED  0.19  0.19  0.00  0.00  0.19  SINGLE  PUR  NAV 
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9210  Ml  LAC  LA  BELLE  HBR  Ml  NCE  0.00  0.00  0.00  0.00  0.00  SINGLE  PUR  NAV 

46018  Ml  LELANDHBRMI  NCE  288.80  288.80  0.00  0.00  288.80  SINGLE  PUR  NAV 

74006  Ml  LEXINGTON  HARBOR  Ml  NCE  178.32  178.32  0.00  0.00  178.32  SINGLE  PUR  NAV 

73909  Ml  LEXINGTON  HBR  MIT  SHR  DAM  NCE  97.00  97.00  0.00  0.00  97.00  SINGLE  PUR  NAV 

9890  Ml  LimE  LAKE  HBR  Ml  NCE  69.24  69.24  0.00  0.00  69.24  SINGLE  PUR  NAV 
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87092  MO  CARUTHERSVILLE  HBR  MO  LMM  155.10  155.10  0.00  0.00  155.10  SINGLE  PUR  NAV 

33012  MO  NEW  MADRID  HBR  MO  LMM  167.69  167.69  0.00  0.00  167.69  SINGLE  PUR  NAV 

87404  MO  SOUTHEAST  MO  P0RT,MSR,  MO  LMS  271.45  271.45  0.00  0.00  271.45  SINGLE  PUR  NAV 

WHt  ma4  "  ■  ^4  m  '  '  i  . 
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MISS  R  QUILTS  VENICE  LA  LMN  1645.00  1645.00  0.00  0.00  1645.00  SINGLE  PUR  NAV  63 

BARATARIA  BAY  WH  LA  LMN  921.00  921.00  0.00  0.00  921 .00  SINGLE  PUR  NAV  900 

BAYOU  TECH  LA  LMN  727.00  727.00  0.00  0.00  727.00  SINGLE  PUR  NAV  1150 

BENBROOK  LAKE  TX  SWF  1610.00  318.00  1292.00  0.00  318.00  MULTI  W  ALLOC  1350 

BYU  LAFOURGHE&LAFOURGH  JUM  LMN  10.00  10.00  0.00  0.00  10.00  SINGLE  PUR  NAV  2310 
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13  OH  RVR  LOCKS  -  DAMS  ORH  17286.00  16962.00  324.00  0.00  16962.00  SINGLE  PUR  NAV  13140 

13  OHIO  RV  OP  CH  WORK  PA  ORP  270.00  270.00  0.00  0.00  270.00  SINGLE  PUR  NAV  13160 
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29  ATLANTIC  IWW  VA  NAO  1732.00  1732.00  0.00  0.00  1732.00  SINGLE  PUR  NAV  720 

29  BLACKWATER  RIVER,  VA  NAO  495.00  495.00  0.00  0.00  495.00  SINGLE  PUR  NAV  27028 

29  SCITUATE  HARBOR,  MA  NED  208.00  208.00  0.00  0.00  208.00  SINGLE  PUR  NAV  39065 

29  AlWW  DISMAL  SWAP  CANAL  NAO  1437.00  1437.00  0.00  0.00  1437.00  SINGLE  PUR  NAV  88800 
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Navigation  Operation  and  Maintenance: 
Expenditures  for  Harbors  and  Waterways 

Fiscal  Year  1996 


APPENDIX  I  -  Deep  Draft  Navigation  Projects 

Actual  and  Average  O&M  Expenditures, 
Waterborne  Commerce  and  Average  Annual 
Tonnages,  and  Annual  O&M  Costs  per  Ton  of 
Commerce 
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ACTUAL  O&M  EXPENDITURES(1990-1994) ;  WATERBORNE  COMMERCE (1992-1994) ;AND  AVER6AGE  O&M  COSTS  (1977-1994) 

AVERAGE  TONNAGES  (1992-1994)  AND  O&M  COSTS  PER  TON  (TOTAL  305) 
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DEEP-DRAFT  NAVIGATION  PROJECTS: 

ACTUAL  O&M  EXPENDITURES(1990-1994) ;  WATERBORNE  COMMERCE (1992-1994) ; AND  AVERGAGE  O&M  COSTS  (1977-1994) 
_ AVERAGE  TONNAGES  (1992-1994)  AND  O&M  COSTS  PER  TON  (TOTAL  305) 
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ACTUAL  O&M  EXPENDITURES ( 1990-1994 ) ;  WATERBORNE  COMMERCE ( 1992-1994 ); AND  AVERGAGE  O&M  COSTS  (1977-1994) 
_ AVERAGE  TONNAGES  (1992-1994)  AND  O&M  COSTS  PER  TON  (TOTAL  305) 
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APPENDIX  J  - 


Navigation  Operation  and  Maintenance: 
Expenditures  for  Harbors  and  Waterways 

Fiscal  Year  1996 


Shallow  Draft  Navigation  Projects 
Not  Subject  to  the  Inland  Waterway  Fuel  Tax, 
Actual  and  Average  O&M  Expenditures, 
Waterborne  Commerce  and  Average  Annual 
Tonnages,  and  Annual  O&M  Costs  per  Ton  of 
Commerce 
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SHALLOW- DRAFT  NAVIGATION  PROJECTS: 

ACTUAL  O&M  EXPENDITURES ( 1990-1994 ) ;  WATERBORNE  COMMERCE{1992-1994) ;AND  AVERGAGE  O&M  COSTS  (1977-1994) 
AVERAGE  TONNAGES  (1992-1994)  AND  O&M  COSTS  PER  TON  (TOTAL  733) 
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SHA1.LOW-DRAFT  NAVIGATION  PROJECTS: 

ACTUAIj  O&M  expenditures (1990-1994 ) ;  WATERBORNE  COMMERCE(1992-1994) ;AND  AVERGAGE  O&M  COSTS  (1977-1994) 
AVERAGE  TONNAGES  (1992-1994)  AND  O&M  COSTS  PER  TON  (TOTAL  733) 
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SHALLOW- DRAFT  NAVIGATION  PROJECTS: 

ACTUAL  O&M  EXPENDITURES { 1990-1994 ) ;  WATERBORNE  COMMERCE{1992-1994) ;AND  AVERGAGE  O&M  COSTS  (1977-1994) 
AVERAGE  TONNAGES  (1992-1994)  AND  O&M  COSTS  PER  TON  (TOTAL  733) 
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WTWY  =  Waterway  Code 
TYPE  S=  Shallow  Draft  Project 


. . . '  ■ 


Navigation  Operation  and  Maintenance: 
Expenditures  for  Harbors  and  Waterways 

Fiscal  Year  1996 


APPENDIX  K  -  Shallow  Draft  Navigation  Projects 

Subject  to  the  Inland  Waterway  Fuel  Tax, 
Analysis  by  Segment,  O&M  Expenditures, 
Average  Ton-Miles  per  year,  and  Annual 
O&M  Cost  per  Ton-Mile 
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SHALLOW  DRAFT  NAVIGATION  PROJECTS  SUBJECT  TO  INLAND  WATERWAY  FUEL  TAX, 
ANALYSIS  BY  SEGMENT,  O&M  EXPENDITURES,  AVERAGE  TON-MILES  PER  YEAR, 

AND  ANNUAL  O&M  COST  PER  YEAR 
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